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Raymond Precast Concrete Piles are widely used in the construction of docks, bul- M 
heads and other marine structures. In this class of work Precast Piles have a large and 
useful field. @ Their use to the best advantage, however, requires a great deal o 
experienced judgment, not only in the matter of design and selection of material, u 
but in the provision of proper equipment, since in many cases, unusually long and c 
unusually heavy piles are necessary. @ In one structure, the Raymond Company ca: _ 
handled, transported and placed such piles with a cross section of 24” x 24” up tos = 
length of 115 feet, weighing 35 tons each. The equipment was such that four piles could 

be and were in the driver leads at the same time and two piles driven simultaneous) 

Your inquiries will receive prompt attention, whether in regard to Precast Pile 


or other Raymond services. 43 YEARS OF SUCCESSFUL EXPERIENCE 


i 


THE SCOPE OF RAYMOND’S ACTIVITIES includes every recognized type of pile foundation, cone 1) 
composite, precast, steel pipe and wood piles. Also caissons and construction involving shore protect 
ship building facilities, bridges, tunnels, dams, harbor and river improvements, housing and highwoys 
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BEING GOOp, 


ALTER EGO: Literally “one’s other self"’—the still, small voice that questions, inspires and corrects our conscious action. 


ALTER EGO: How many have offered you a “‘good- 

as-Fleetweld” rod. 

or bragging? 
Well, here's 


rod proposition 


. and are they confessing 


the third different welding 
that lays eloquent 
emphasis on the claim that it’s as good 
as “‘Fleetweld.”’ That’s stimulating. 


ALTER EGO: No, it’s emulating. Emulation ad- 
mires and strives to imitate great actions. It’s 
a human trait. 
That prompts me to ask myself—‘‘'Why 
is ‘Fleetweld’ taken as the standard of 


welding electrode comparison?” 


ALTER EGO: Maybe Lincoln can give us the 
FACTS and we can judge for ourselves. 


LINCOLN SUGGESTS: To find out why 
“Fleetweld” is the standard of comparison for 
welding quality and economy, TRY IT! Com- 
pare it to other electrodes. In what ways? 
See the 30-Point Check Chart on Page 5 of the 
New ‘“Weldirectory.”’ This 56-page procedure 
guide (gratis) gives all the FACTS about 37 
Lincoln Electrodes for welding and hard-sur- 
facing — where to use them — how to use them 
—what weld properties to expect. 
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Something to Think 


About 


A Series of Reflective Comments Sponsored by the 


Committee on Publications 


Extending Your Career 


By Hersert J. 


MemMBeER AMERICAN Society orf Civit ENGINEERS 
Proressor AND Heap, DEPARTMENT OF THEORETICAL AND AppLIED MECHANICS, 
Iowa Strate Ames, lowa 


N a previous editorial entitled ‘Launching a 
Career,” in the June issue, Professor Gilkey 
mentioned a number of items which primarily 
concern the engineer immediately upon his 


This 


graduation. 


is an extension of that 


theme to include topics which assume greater 
and greater importance at a later stage in his 
career, as his responsibility increases. 


the professional ladder, you will be required in- 

creasingly to select men for specific jobs. From 
your earliest cradle days you have been studying people, 
mainly, of course, subconsciously from the standpoint of 
congeniality or the attainment of personal ends. 


A° soon as you have risen above the bottom rung of 


Learn to Judge Men.~Professional selections are or 
should be largely a matter of cool appraisal rather than 
of personal fancy and intuition. Your subordinates 
are your masters; they, far more than your superiors, 
hold the keys to your destiny. You can do individually 
but a fraction of that for which you are personally held 
responsible. Beyond the stage of purely individual 
service, your progress will depend mainly upon your 
ability to select your subordinates wisely and implant in 
them the ideals that insure as good a performance as you 
yourself have visualized—-or a better one. 

One great engineering educator, with an almost un- 
canny ability to choose and develop men, once said that 
in selecting a man for a position, no matter how sub- 
ordinate, he wanted to: 


\. Interview the man personally. 
2. Eat with him. 
3. See him mixing with his fellows. 


These specifications were superimposed, of course, upon 
the desired background of education, experience, and 
other technical or professional qualifications. 

Being a Good Loser.~ Doubtless you will lose a major- 
ity of your best selections; your competitors will at- 
tend to that. But when you make a poor choice, that 


man will be the huskiest pallbearer at your funeral. 

Make it 4 cardinal principle never to hold a man 
against 
outbid 


lis own desire or better interest. If you cannot 
your competitor, let your man go with your 


blessing and God-speed. In this way, others in your 
organization are supplied with tangible evidence of your 
interest in their welfare, even when it hurts. This be- 
gets loyalty. If you release a man grudgingly, you 
lose both an assistant and afriend. If you refuse to re- 
lease him, you retain only the semblance of the man you 
had. 

You will find that no one is so irreplaceable that you 
cannot better afford to lose him than to override his con- 
sidered preference. 


Fibbing vs. Tact.~No man likes to say unpleasant 
things, especially if these involve emotions and explana- 
tions that are hard for him to justify in his own mind or 
in the mind of his hearer. The result may be anything 
from a white lie to a black one. Perhaps truth, when 
bent, does not always form the arc of a circle; but it 
seems generally to do so—and sooner or later the circle 
closes. As we look back upon some of those rather deli- 
cate situations, which of our superiors do we remember 
with the greater respect and kindliness—(a@) the man who 
with the utmost suavity smoothed our ruffled feathers 
with facts slightly colored and sent us happily on our 
way (to be disillusioned by some chance future happen- 
ing); or (6) the man who with less suavity, perhaps, 
said only things, the truth of which no accident of the 
future could challenge? The words of the latter, 
whether savage or suave, left his mouth in straight lines, 
and straight lines do not double back on themselves. 

Fortunate indeed is that man who is both truthful and 
tactful. Truth devoid of tact may produce some bad 
repercussions, but at least the worst is soon over instead 
of being charged with the potentialities of an unexploded 
bomb. 


Who Gets the Credit?~1 once saw the statement, ‘A 
man can get anything he wants done if he doesn’t care 


759 


760 


who gets the credit." The great yearning for appro- 
bation looms large in all of us. Probably none of life’s 
experiences is more bitter than the feeling of being de- 
prived of deserved credit. Nor is any human failing 
more universal than that of thoughtlessly failing to 
give due credit to others. What motto, faithfully 
followed out, could net a man more than the paraphrase, 
“Millions for acknowledgments but not one wail for 
credit.”’ 

In every type of human contact the ability to as- 
similate people and to recall their names readily is a 
powerful instrument. It implies an interest and this in 
turn is complimentary to the individual; obviously he is 
rated as somebody. Endowments differ greatly and 
cultivation of the trait is only moderately successful 
with most of us. Both the self-satisfaction and the tan- 
gible benefits from the display of this ability are great, 
however. 


Advice from the Side Lines.~In this engineering age a 
man without a firm grip on his bat is apt to be bewildered 
by loose talk from the bleachers. The following quo- 
tation will not be found in the Bible (or any place else) : 
“Of him who doth deliver, much shall be expected.”’ 
So in the present era—every weakness and every lack is 
chalked up against the engineer. ‘He gave us every- 
thing else, why doesn’t he give us this; he made it, let 
him mend it and run it.” 

Perhaps instead of taking such irresponsible criti- 
cisms too much to heart we shall make our most useful 
contribution by simply continuing to do engineering 
things in an engineering way. It is indeed a compliment 
to the profession that it should be so much in the general 
consciousness, but that is no reason why we should be 
“‘kidded”’ into believing that our inherent capabilities are 
as limitless as an injudicious public might try to convince 
us they are. 

There is no sound basis for the engineer to entertain 
an inferiority complex with respect to any other profes- 
sion as regards either the nature of his work or the mag- 
nitude of its rewards. Engineering is freest of snobbery 
and false front; it is the least grasping and self-seeking; 
and the profession is practically free of the hypocrisy 
that so often makes a farce of vaunted ethical standards. 
What reason have we to begrudge the doctor his fees, 
the lawyer his headlines, or the politician his ‘‘gravy’’? 
Let the actor have his spotlight and fleeting public ac- 
claim; he needs them, we don’t. 

Other professions render personal service and even 
selfish members are likely to find professional advantage 
in participating in worthy and religious community 
enterprises as an aid in “‘building up a practice.’ The 
engineer's contacts are few and participation in such af- 
fairs must be for him an extracurricular activity neces- 
sarily free from elements of self-interest. 


Superiority Without Disdain.~Granted that the mem- 
bers of the professions specializing in personal services 
do have acquired office mannerisms, which pass for cul- 
ture, and a certain snobbish tendency to use words which 
impress but do not clarify; the fact remains that.their 
breadth and depth of thought on current problems and 
their general culture probably average no higher than 
those of engineers. 

Fxcessive advice may develop a protective layer like 
the shell of an armadillo or it may abrade to the quick, 
making one hypersensitive to each hairlike touch. 
Neither condition is desirable. To be wise is to be open- 
minded without being gullible, to be reasonably skepti- 
cal and rationally stubborn. Inspect critically but re- 
frain from accepting any man’s philosophy (even mine) 
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until and unless you can make it square with your iceals 
your observations, and your logic. 

Why should the engineer become over-sensitive (the 
“blah” about being unsocial, a poor citizen, and a vafer 
in politics? To be a good citizen you must first be q 
good engineer. Then, probably, you may have t; stand 
aloof. You are a member of a selected profession) 
group. Mediocrity (simply meaning the medium 0; 
average) is upward for those at the bottom but for you 
it is distinctly downward. Your “neck is out” and your 
head is a target for snipers. Tall men must accept hay. 
ards that don’t bother dwarfs. For you the comforts 
of mediocrity are available only if you stoop or shrink 
to the average level. 


The Profession’s Internal Problems.~Of lawyers the 
public has always been just a bit suspicious; they myst 
operate in sets of three, one to prosecute, one to defend, 
and a judge to watch the two of them. Of recent years 
the public has not trusted its doctors quite as implicitly 
as it once did; and there are reasons for this. ; 

In spite of occasional expert-witness episodes, the 
engineer still holds to a remarkable degree the confidence 
of his public. He continues often to occupy, satisfac 
torily to all concerned, the anomalous position of ar- 
biter where the interests of his employer are in conflict 
with those of others. If the engineer is to continue to 
merit such confidence he must cherish, as something not 
to be profaned, his reputation for stalwart, uncompromis- 
ing honesty. He needs to be especially critical of those 
ventures which are placarded as “for the public 
good.”’ 

Powerfully organized, skillfully manipulated, pres. 
sure-group action has become universal, fully respect- 
able, and even vested with saintliness if the cause is 
worthy—and what cause isn’t worthy when its pro- 
tagonists need money? In addition practically every 
organized professional group is pushing to multiply the 
employment and boost the fees of its constituency. 

Thus far engineers have probably been less grasping 
than other professional groups. There is considerable 
force to the contention, however, that we too will be 
compelled to squeal and crowd for our place at the trough 
or else reconcile ourselves to the inevitable fate of a well- 
mannered hog. 


Above all, Integrity.~Perhaps we too shall soon be 
applying the same formula as every other union whether 
it be called the C.I.0. or the A.M.A. When and if we 
do those things that run up the cost of a given service 
to our clientele by imposing artificial restrictions on 
output, we will have sacrificed a heritage which until 
now has been sacred to the engineering tradition. How 
sturdy are the ethics of this our profession? Will it, 
like all the others, rush for the exits, trampling under foot 
those who are less robust? Or will it choose to adhere 
to its traditional standards, being consumed by the 
flames, perhaps, but with shoes unmuddied by the muck 
of human flesh and blood? . 

The future of all of us, young and old, is charged with 
opportunities, but it is surcharged with problems that 
involve both ethics and engineering. We must meet 
situations calmly and critically as they arise, refusing t 
be stampeded by any man’s ready-made or superficial 
philosophy. We must elect ‘‘queerness”’ in preference t 
mediocrity and endeavor to get the most out o! each ex- 
perience that comes our way. 

If we will locate our triangulation points on the mout 
tain tops, and adhere to our engineering techmiques, W¢ 
can map out a career of which we need not be ashamed, 
no matter how rough the terrain. 
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Concrete Mixing and Placing on Large Dams 


Organization and Equipment 


Modern Methods and Costs—Aggregate Selection to Curing 


By J. ACKERMAN 


MemBer AMERICAN Society or Crvit ENGINEERS 


Director oF ENGINEERING, Dravo CorporaTION, PirrspurGH, Pa. 


ELECTION of proper con- 
S struction plant is the most im- 

portant step in building a large 
dam. Once the correct plant has 
been erected the job is virtually half 
built, and further operations gen- 
erally fall into a well-defined routine. 
For each job one plant layout is 
usually the best and most efficient; 
its selection requires a thorough 
analysis and proper correlation with respect to time 
schedule, labor rates, river handling, topography, and 
similar local controlling factors. If an error has been 
made in plant selection it usually costs more to correct it 
than to continue with the available facilities. 

Job Planning. The first step is to break the job into 

stages that are most natural and economical with respect 
to handling of floods and construction of cofferdams, and 
that best fit the selected type of concrete placing plant 
and transporting facilities. There is usually one ‘‘best 
rate’ or ‘natural rate’’ of construction for each job, and 
either a faster or a slower rate costs more. In Fig. | an 
attempt has been made to show graphically how certain 
variable costs on a large dam are influenced by the 
periods of construction. These variables are sum- 
marized along with the fixed cost to give the total cost 
of a project. This shows that there is a period of con- 
struction within which the job can be done at minimum 
cost. However, as will be shown later, an increased cost 
due to a reduction in time is frequently justified where 
such increase is recoverable by income from the com- 
pleted project. 
_ Since the construction plant usually is the biggest single 
investment on a job there is a tendency to “‘underplant,”’ 
with the usual result that it is impossible to take ad- 
vantage of unanticipated improved conditions or the 
“breaks.” The plant must generally also serve a great 
variety of operations other than the placing of concrete. 
“It is better to overplant than to underplant” is an im- 
portant principle among successful contractors. 

lhe design of a concrete plant and placing system de- 


paper. 


pends on: (1) general type of dam structure, (2) limita- 
uons in speed of construction due to type of structure, 
uired completion date, (4) topography, (5) river 
andli: 


¢ and climatic problems, and (6) economic rate 
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U7 P-TO-DATE information on costs 
and procedures for the complete 
range of activities concerned in the great 
construction projects of the present are 
rarely brought together in the connected 
and informative way achieved in this 
Mr. Ackerman has devoted the 
better part of a year to careful selection of 
the data and comparisons assembled here. 


economical design and schedule. 


of supply of aggregates from quarry, 
gravel pit, or other source. 
These factors must be in proper 
balance but this does not mean that 
the necessary plant must be at mini- 


mum cost. 


Frequently a _ higher 


first cost will result in a reduced 
cost of other factors to spell a mini- 


mum total cost of project. 


For ex- 


ample, where it is feasible to use a 
cableway, its first cost may represent a greater invest- 
ment, but at the same time it eliminates the need for a 
construction bridge across the river. Also it permits cof- 
ferdamming and river handling according to the most 


There is less necessity 


for coordinating this with concrete placing operations 
than if cranes are run on the cofferdam, and concrete 
can be placed at a large number of points from the start. 


The supply of 
aggregates and 
cement, and mix- 
ing, transporting, 
and placing of con- 
crete are usually 
interlocked so as 
to represent a sin- 
gle operation and 
will be discussed 
in that order. 

Aggregate Sup- 
ply. The location 
of suitable aggre- 
gates has a major 
influence on the 
general economics 
and feasibility of 
a concrete dam 
project. Under 
favorable circum- 
stances natural 
gravel and sand 
deposits are avail- 
able nearby in the 
river bed, and, af- 
ter necessary proc- 


Variable Costs, in Thousands of Dollars 


1600} + 
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$ 15900000 $ 16530000 
Total costs; 16 
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wet Total Fixed Costs, 
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essing and screening, are carried by belt conveyor direct to 
the mixing plant. If such deposits are not within 
economic transporting range, rock from excavation or 
other acceptable formations must be quarried, crushed, 
and screened. It is feasible to produce manufactured 
sand from quarried rock with quality, gradation, and 
particle shape superior to many natural sands. 

To minimize segregation and maintain consistent uni- 
formity of the concrete mix, coarse aggregates are sepa- 
rated, stored, and batched on most large jobs in four 
sizes: 6 to 3 in., 3 to 1'/, in., 1'/, to */, in., and *4/, to 
'/,in. Sand ranges from No. 4 sieve down. In natural 
materials the typical cost of all sizes is about 50 cents a 
ton. In manufactured aggregates the coarse sizes run 
to 50 or 60 cents a ton, and sand about $1.00 a ton. 

Regardless of method of aggregate delivery—-whether 
by railroad, truck, tramway, or belt conveyor—ausually 
large terminal storage piles are provided adjacent to the 
mixing plant, so that shutdowns in the production of 
aggregates, which may run into several days, will not 
interfere with concreting operations. 

Cement Handling. Cement is customarily handled in 
bulk in hopper-bottom railroad cars which discharge 
directly into a cement pump, an air-activated conveyor, a 
screw, or a bucket elevator for raising it into silos. Where 
cement is delivered in box cars a special type of portable 
compressed-air unloader, similar to a vacuum cleaner ar- 
rangement, is used to pump the cement directly into silos. 
Enough storage capacity in steel silos is usually provided 
to take care of cement needs for several days, depending 
upon the proximity of cement mills. Cement handling 
costs range from 9 to 13 cents a barrel. Trucking of ce- 
ment from the railroad to the job is a very common op- 
eration for hauls of 15 miles or less, but sometimes even 
longer distances can be trucked economically if traffic and 
other conditions are favorable. 

Mixing Plant. The capacity of a mixing plant should 
be about 20 to 25°, above the average rate of expected 
output for the period of the job. In designing a mixing 
plant a detailed cycle in minutes and seconds of batching, 
mixing, transporting, and placing of concrete must be 
developed to define the interlocking operations of each 
component of the plant. A mixing plant is usually 
equipped with a single set of individual weigh batchers, 
one for each ingredient of the mix, and with the following 
arrangements of mixers, the choice in any instance de- 
pending upon the required output and desired size of 
batch for subsequent handling: 2 or 3 two-yard mixers; 
2, 3, or 4 three-yard mixers; 3, 4, or 5 four-yard mixers. 


Fic. 2. Pracinc py CABLEWAY Permits Access TO ALL Parts oF CONSTRUCTION AREA 
Hiwassee Dam Nearing Completion in September 1939 


Vou. 10, No, 


High-efficiency mixing plants are now avails )Je as 
standardized units for various capacities and can pur. 
chased as readily as cranes or shovels. Mixers a gen. 
erally tilting and of either the rear or front chargi: type 
Because performance requirements overtax hum abil. 
ity in operating the controls, a full automatic b ching 
plant is the most efficient for the larger plants. fixing 
of concrete costs around 25 to 35 cents acu yd. A} VPical 
mixing plant, consisting of three 3-cu yd mixers, Costs 
about as follows: 


200 tons of structural steelerected ........., 25.00) 
Installation costs . 5,000 


The price for a two 2-cu yd mixing plant with 115 tons 
of structural steel runs about $50,000, ready to run. 
Transfer of Concrete. Cancrete is generally transported 
from mixing plant to placing equipment in bottom-dump 
concrete buckets on flat cars, or in special cars discharging 
into bottom-dump buckets suspended from cableways 
Expeditious handling of concrete is essential and a de 
pendable system of dispatching is ordinarily part of an 
efficiently managed job. Belt conveyors are suitable for 
transferring concrete between two fixed points, provided 
the loading and discharge ends are properly designed t 
overcome segregation; they are ordinarily not satisia 
tory for the distribution of concrete into forms. For 
combined transfer and distribution, a concrete pump has 
been used more successfully. This type of equipment 
has a capacity of 50 to 60 cu yd per hr and can deliver 
concrete a distance of 1,000 to 1,800 ft 
Forms. The most common type of form has been a pre 
fabricated panel with horizontal anchorages at the lower 
edge and inclined internal struts and tie-rods supporting 
the upper edge and anchored to the previously placed 
concrete on an angle of about 45°. Many efforts haw 
been made to develop steel panels for large dams, but it 
has never been found feasible because of their weight 
and the difficulty of attaching keyway forms, reinforcing 
steel, or other types of inserts. The double-row type o! 
panel set-up has given way to the single-row sliding typ: 
of panel, largely because of greater economy and simpler 
handling. It is possible to raise the sliding type of pane! 
with small manually operated hoists, thus eliminating th 
need for using the main concrete plac 
> ing cranes for handling forms. A typ 
cal panel 10 ft high by 26 ft long 
weighed about 5,000 Ib; another 5 ft 
high by 48 ft long weighed 8,500 Ib. 
The cantilever-type form, eliminat 
ing internal tie-rods, has been tneé 
several times, but where large buckets 
were used the impact of discharging 
concrete has usually caused misalin 
ment. However, on several recet! 
jobs, notably Mahoning and Shasta 
dams, this type of form has prov 
feasible from a practical standpowt. 
Placing Equipment. For placing “ 
concrete, either cableways, whirlers, 
hammerheadcranes, with bottom-dum 
concrete buckets, are standard equ 
ment. Where large volumes 0! 4s" 
gate are processed and handled for ™ 
sive structures, the intermediate s” 
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dividing and recombining processes should not be carried 
any farther than necessary; in other words, the larger 
the project the greater should be the capacities of the 
placing equipment. 

The largest placing unit for canyon-type dams is the 
25-ton capacity cableway with an 8-cu yd concrete 
bucket. This has been used on free spans up to 2,600 
ft. The introduction of lock-coil track cable and travel- 
ing steel towers with horizontal-thrust wheels has ex- 
tended the use of such cableways, and where the size of 
the project and topography are favorable, a cableway is 
the most economical (Fig. 2). Its chief advantage is that 
once it is erected, all parts of the project are imme- 
diately accessible to a large-capacity hook, and the en- 
tire project can be completed without further changes in 
construction plant. Its higher first cost over standard 
smaller-capacity cranes is recovered in reduced operating 
expenses throughout the period of construction because 
smaller cranes mean smaller concrete buckets, more 
hooks, and more signal men, more placing crews, more 
transfer trains and crews, and more general maintenance 
ofmachinery. On smaller canyon-type dams, one or two 
\0-ton capacity cableways may be more economical with 
4-cu yd buckets. A 6-cu yd cableway is sometimes used 
but this size is less conventional practice. 

The whirler crane is best adapted to wide river dams, 
navigation locks, and similar spread-out projects. In 
most cases it is necessary to provide steel trestle runways 
across the site (Fig. 3). The 5-ton and 10-ton capacity 
whirlers, using 2-yd and 4-yd concrete buckets, respec- 
tively, with booms up to 125 ft long, are the most 
standard sizes. The 3-yd size is less conventional and 
ordinarily does not fit available buckets or transfer and 
mixing equipment. 

lhe interrelation of whirler cranes, transfer and plac- 
ing crews, and the number of each requires detailed study 
to establish the combination which will give the lowest 
unit costs. The results of such a study are indicated 
in Fig. 4. These show how the cost goes up as output and 
operating efficiencies decrease. For best performance the 
plant must operate at full capacity for as long a period 
as possible, and the inevitable interferences of other opera- 
ions must be coordinated into the work with least possible 
adverse effect on the continuity of the work. 

lhe (Grand Coulee Dam called for a new type of plac- 


ing sys'cm—hammerhead cranes handling 4-yd buckets 


WHIRLER CRANES PLACE CONCRETE ON PickwicK LANDING DAM 
Cranes on Runways Are Considered More Economical for Long Dams 
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« Pa and running on long steel working 

“ trestles. Such cranes may be consid- 
re ered special units for conditions where 
the swinging boom of the whirler (which 
can cover the same area) introduces an 
unfavorable operating condition and 
loss of time in each cycle. 

Compacting and Curing Concrete. 
Concrete is almost universally vibrated 
in place with immersion-type vibra- 
tors, which are particularly necessary 
because modern concrete is placed 
quite dry, having only about '/,- to 
l-in. slump; however, the resulting 
concrete is of superior quality and ordi- 
narily hasacompressive strengtharound 
3,000 Ib per sq in. at 28 days with 0.85 
bbl of cement percu yd. Curing follows 
conventional practice in keeping the 
concrete moist for extended periods 
and controlling the heat of hydration 
by means of embedded refrigeration 
lines. The cleanup of construction 
joints has also become exceedingly 
important and usually requires sandblasting and other 
abrasion methods to develop an effective bond between 
previously placed and new concrete. 

Cost of Concrete. ‘‘What is the cost of concrete?’ is 
the same type of question as ‘“‘What is the price of 
wheat?” Unit costs within the range of useful accuracy 
require consideration of many local factors. Further- 
more they vary depending upon the nature of the work, as 
indicated by the following figures, whose significance, of 
course, is purely relative. 

Heavy mass concrete in dams runs about $5.50 per cu 
yd including all materials, plant, and labor. Low dams 
of massive type and lock structures cost $8.00 to $9.00 


per cu yd. Power-house substructures highly reinforced 
Cubic Yards per Month g g 
175 
\ With One Placing Crew, 2 Transfer 
Trains and One Whirler Crane 

150 
125 
- \ With 2 Crews, 2 Transfer Trains and 2 Whirlers 
100 
> With 2 Crews, 3 Transfer 
Trains and 2 Whirlers 
75 Average Theoretical 
Unit Cost Trend 
& With 2 Crews, 3 Transfer 
Trains and 3 Whirlers 
50 

“Sx 
25 
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400 800 1200 1600 2000 2400 2800 3200 3600 4000 4400 
Cubic Yards of Concrete per 24 Hours 


PLACING COSTS FOR VARIOUS OPERATING COMBINATIONS 
WITH WHIRLER CRANE 


Fic. 4. 


and with special forms cost $15.00 to $22.50 per cu yd. 
Superstructures with a great amount of detailed form 
work and very difficult placing cost $50.00 to $60.00 per 
cuyd. Piers on dams and in other structures differ widely 
in both form and function and vary in cost from $14.00 
to $40.00 per cu yd. 


(In a second article to appear next month, Mr. Ackerman 
will present comparisons of construction rates and costs on 
more than fifteen recent large dam projects.) 
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Protective Designs for Military Airports 
Possthilities in Air-Raid Cover and Concealment Suggested for Vulnerable Landing Field; 
By LeRoy M. Hersum 


AMERICAN Soctety or Crvit ENGINEERS 
Consuttinc Encrneer, Boston, Mass. 


WARENESS of the power and reality of de- 

structive bombing raids and their threat to 
American institutions has come slowly to this rela- 
lively protected continent. Technical magazines in 
foreign languages, however, in recent years have 
devoted many pages to intimate descriptions of engi- 
neering works born of modern warfare. Now that 


N airport for military and naval purposes must have 
protection if there is to be any hope of its surviv- 
ing a military action. Protection may be pro- 

vided by combat planes located at the airport, by planes 
at a sub-airport located within a supporting distance, by 
anti-aircraft artillery, by concealment and camouflage, 
or by bomb-proof shelters. The term shelter implies 
cover for ships, commanding personnel, operating per- 
sonnel, and airport equipment. The 
importance of such considerations is we 
emphasized by the German attacks ~.4j | | | 
on Polish, Belgian, Dutch, and other | Retaining Wall 
fields. Ordinary hangars are readily _ ; 
destroyed by fire. 
sabotage and the ease with which 
such operations may be carried out 
should also be matters of concern. 
An airport located in a terrain gen- 
erally flat or nestled in flat areas be- 


rhe possibility of \ 


PLAN 


Top of Hill 


our own interests demand a demonstration of militar y 
strength, the civilian engineer is challenged not mere|, 
to keep pace with foreign developments but to assimi- 
late, anticipate, and surpass them. In the present 
paper, Mr. Hersum has achieved that freedom from 
slavish adherence to precedent that must characteri: ze 
all our defense thinking if we are to succeed in time. 


other expedients should also be recognized and guarded 
against. 

Ordinary civilian airport glesign is characterized by a 
high degree of concentration for economy of operation 
and by a conspicuous lack of camouflage, fire protec- 
tion, or dispersion. The disadvantages of this type of 
design from a military standpoint are readily apparent. 
The construction of numerous civilian airports may not 


Retaming Wail > Os 


tween hills is probably harder to find 
than one adjacent to some large river SECTION SECTION 
hay an elbow : f land 0 200 400 ‘ 
or bay on an elbow or point of lanc —- a2 
as so many American airports are. c-- Scale in Feet — Sey 


Again, most American airports have 


END ELEVATION 


END ELEVATION 


their administrative buildings, han- SIDE HILL LAYOUT THROUGH HILL LAYOUT 
gars, and other operation facilities 
including gasoline tanks, grouped or ‘ Access Tunnel For Personr 
set in a line that presents a perfect : | I ; 
target once the airport is found. wot wa? 
. . | 
Existing American airports are ex- 
tremely vulnerable to an aggressive i | 
attack in force from the air; and even 
if only one or two planes succeeded Cc 
in getting the attack home, the large Elevator | Storage 
number of planes in a hangar or in, Fen 
= Rox me 
adjacent hangars of steel construction = § Fire, and Bomb Proof Overhead Doors—y 
could easily be destroyed. Ifafull- hal | 
ei ia | 
scale attack should be launched first 3) | 4_ 
No. 7 No. 8 Units x 100’ No. 10 No. No. 12 
from one direction and then another, 3] : 
and possibly a third or fourth, the {| ' 
limited number of anti-aircraft guns "| 
available would have great difficulty SECTION PLAN 
in fending off allenemy planes. There 
al en aes. This Area to be Used For Runways, , Ete Scale in Feet Bomb Proot 
is also the possibility of a single light T 
bomber or attack plane getting ~ 
through. With the high fire hazard Bomb Proot Root—y | 
which characterizes present-day 
American airports, the single plane i ———1 
4 re success. » possibil- 
might have succe rhe possibil secrion Cc 


ities of sabotage by fire, set bombs 


(explosive or incendiary), gassing, or Fic. 1, 


SUBTERRANEAN HANGARS—RECTANGULAR PLAN, Fiat Deck 
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Vo. 10, No, 12 
be a advantage, except to the enemy, unless these air- 
ports can receive proper protection. They merely invite 
alan (ing, just as a good undefended harbor offers tempt- 
ing anchorage to an enemy fleet. 

A!) this then leads to the question of what may be done 
about it. Basically the idea of facilities for placing the 


light pursuit planes in the air from protected hangars is 
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grating runways with grass growing through them have 
been used at British airports. All markings, signals and 
lights should be so designed that nothing would show if 
hangars were bombarded. Natural camouflage by 
planting trees, shrubs, and grass would also help; the 
arrangement in symmetrical and mathematically precise 
lines along a rectangular road system would not. The 
type of runways and 


the general landscaping 
CROWN OF should have careful con- 
sideration. 
13/5 120 Careful dispersion of 
all facilities, such as 
a 

80 storehouses, homes, and 
| 4 quarters for officers and 
grounds, anc os 
9 0 » pital buildings, is desir- 
Mo MINIMUM, THICKNESS * able; in other words, only 
160 16S 160} the essential structures, 
CROWN =5 FT equipment, and men 
12 ©1420 »» ‘Should be at the field. 
& =< Dispersion can be car- 
, ¢ ied further by the con- 
struction of sub-bases 
PROTECTION =5 FT_ _ tance. The use of one 
0 £49 5 = of field for training and 
MINIMUM THICKNESS routine flying with ex- 
16 160 PROTECTION AT. jie posed runways which 
a probably would be 
120 12 120 Ir 12 bombed during an at- 
LB tack, with another escape 
30 8 80 we eee ae 8 field or fields and sub- 
MINIMUM THICKNESS } bases without formal 
40  Tunways held in reserve 
cTrT} + for use during attack is 

ol (b) 9 another method. 


Unit Hangar Area, in Sq Ft 
Live Load = 125 Lb per Sq Ft+ 100000 Lb Concentration at Center, ( «0. 45/7 /. 


(a) Two-Way Slab Rigid-Frame Cover (b) Semicircular Filled Arch Cover 
Fic. 2. Cost Estimates FOR RECTANGULAR-PLAN HANGARS 


Includes Concrete Frame, Walls, Floor Slab, Fill, Damp Proofing, and Excavation; Excludes 
Foundations, Doors, Runways, Elevators, and Equipment 


sound. Heavier planes would not be rushed out for 
local defense, and these therefore require protection only. 
Personnel also require bomb-proof shelters; and of 
course all anti-aircraft artillery which is available should 
be in protected positions if possible. Pursuit planes 
should be at runway level, and they should be able to 
warm up in bomb-proof shelters and take off with the 
greatest possible speed, in the dark as well as in daylight. 


SPECIAL DESIGNS NEEDED 


The advantages of special design for military and naval 
air bases have been recognized by Germany in the base at 
Wirtheim. There the principles of protection, conceal- 
ment, dispersion, and camouflage apparently have been 
worked out in great detail. If Germany has found it 
worth while to take these precautions for the safekeeping 
of valuable planes, the United States should at least give 
this matter very careful study. It may be noted that 
the Coast Artillery still takes great pains in concealment, 


protection, and elimination of shadows, and other pos- 
sible means of identification for fortified points whose 
ground location is well known. 

Protection of a large base by concealment is a difficult 
matter. Painting might be helpful. Colored concrete 


could be used to blend with the surroundings. Steel 


Unit Hangar Area, in Sq Ft 
20 000 Lb per Sq in. n= 15 


in concealed and pro- 
tected positions is, of 
course, desirable. The 
best defense, however, is 
the provision of pursuit 
ships located at the base 
or sub-base, provided they can get aloft rapidly, and pro- 
vided there is an adequate warning system with efficient 
personnel. 


FIGHTERS TO SUPPLEMENT BOMB-PROOFING 


Bomb-proofing is essential for equipment that is dif- 
ficult to replace. Heavy structural frames may be em- 
ployed, with unit cells for one plane or for one flight. 
A more protected installation may be constructed with 
a natural surface to conform to surrounding terrain over 
a burster course and sand cushion and a layer of shatter 
concrete above a structural slab. The heavier type 
naturally is much more expensive. Although it would, 
at present, protect against the heavy bombs, there 
is always the possibility that larger bombs will be de- 
veloped. Bomb-proofing against incendiary and light 
bombs seems to be a reasonable requirement. This type 
of bomb-proofing would admit the loss of one or more 
cells if hit directly by the heavier armor-piercing or de- 
layed fuse type of bomb. The bomb-proof shelters may 
be covered artificially or tunneled into adjacent hillsides. 

An adequate warning system coordinated with pro- 
tecting planes is the best defense. A coastal air base 
would have limited time, in any event, to warm up 
planes to take the air. Provision should be made for 
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concealed and protected runways. Possibly, also, a 
down grade or some means of initial acceleration or 
catapulting of planes could be used. The concealed 
runway with planes emerging at approximately flying 
speed would certainly give the best results. 

Pursuit planes from sub-bases within a supporting 
distance or from other bases would be most helpful if 


there is a chance of driv- 
Bomb Proof Roof Fill or Useable Space 


Vou 10, No. 


Only necessary gasoline, ammunition, and oil shouyjq 
be located in magazines and tanks below the hanvars 
Bulk storage for oil and gasoline could be located at g 
greater distance and piped to hangars. Repair hops 
for all work except that of a minor nature and all eral 
storage should also be located at a considerable distance 
away from the hangars. 
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SECTION A.A 


for exits and entrances. Fic. 3. TRIANGULAR LAyout FOR UNDERGROUND UNITS 


Depressed or buried 
hangars, or hangars with 
roofs used as runways could be constructed by methods 
now used for subway work. Walls and footing trenches 
are excavated and constructed first. The girders, beams, 
arches, and slabs are formed, erected, and poured; ex- 
cavation work for the cells and corridors follows, and the 
final major operation is the paving of the floor slab. 
Drainage below the structures is provided for, and any 
water pressure properly resisted. Damp-proofing and 
water-proofing may be necessary. In certain loca- 
tions hangars might be built above the general level and 
fill placed around and over to airport grade. 

Only the necessary command and administrative 
personnel should be provided with quarters at the air 
base. Supply and record personnel ought to be sta- 
tioned elsewhere. The command post should be heavily 
protected. Facilities should be available for observa- 
tion with the minimum of danger, and there should be 
alternative locations nearby. Personnel should not all be 
located at one point, but should be dispersed as much as 
possible. Working details for all the services that will 
be needed during an attack on the base should have full 
protection. 

Signal, telephone, telegraph, radio, and warning sys- 
tems, including anti-aircraft communications, should 
be deeply intrenched; cables should be buried beyond 
all possible danger. 


For Limited Number of Cells 


Obstacles to the landing of enemy planes have been 
suggested. Although their value may be questioned, 
barricades might be constructed to rise on signal in 
various sections of the airport and cause a plane to crash 
over in landing. Mining is also a possibility, provided 
it does not present an opportunity for sabotage. Spring 
traps are perhaps a far-fetched idea. The use of stone 
fences which can be lowered flush with the ground might 
serve two purposes: first, to deny use of the area lor 
landing when they are raised and, second, to constitute an 
easily removable camouflage. 

Where hangars or buildings to be defended are gr« muped 
together and are more or less easily identifiable, ground 
defense should be localized. In areas where the objects 
to be defended are scattered and are less easy to identily 
from the air, defense should be distributed. In order 
to fend off dive bombers, the light ““AA”’ guns should be 
located on top of the hangars for pursuit ships if the run- 
ways or structures are visible from above. The heavy 
bombers which release bombs from 10,000 to 20,000 It 
up and a mile or more away can only be warded of 
heavier “AA” guns located under the area in whic! 
bombers would line up on the air base. Machine guns 
for defense against light enemy tanks should be loc 
around the field and at the hangars for pursuit sp 
Disappearing searchlights could be used, and * und 
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Fic. 4. HANGAR CELLS SCATTERED TO Suit TERRAIN 


ranging equipment should be available. Disappearing 
control and signal towers might also be advisable. 

If large bomb-proof hangars are not available, the 
largest planes should be stored well back from the coast, 
and brought up to the coast for refueling before starting a 
mission from the shore. If necessary a separate airport 
ior extremely large bombers or separate shelters for each 
plane with heavy motor-operated doors could be con- 
structed. The usual materials for the construction of a 
fireproof hangar are steel, concrete, and brick. Ordinary 
small-bridge construction of concrete runs up to spans of 
several hundred feet and is adaptable to this type of 
building. Simple slabs; continuous slabs; T-beam 
roofs; two-way construction, slabs, or beams; rigid- 
irame types, one- or two-way; full-center arches; groined 
arches; flat tied arches—these are the familiar structural 
elements that would be used. 

It should be taken for granted that any structural 
steel will be fireproofed; hence all work, except for the 
heaviest and largest spans, will be automatically surfaced 
with brick or concrete. The long spans supporting 
panels over cell and corridor openings may be of steel 
girder, truss, or arch type, protected by fireproofing. 
Many examples of the efficiency of reinforced concrete 
construction in resisting bombing have been noted. 
Stresses arch around a hole caused by a falling bomb; 
id the structure, if carefully designed, does not fail. 
Light struetural steel frames appear much more vulner- 
able to both fire and explosion. 


POSSIBLE CONSTRUCTION SCHEMES 


l illustrate the possibilities and needs of the subject, 
and to stimulate further thought along similar lines, 
4 tumber of specific schemes have been prepared and 
studied. The first of these, Fig. 1, is a sunken hangar 
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with a concrete roof. This roof could be part of the 
standing area for planes or part of the runway area. 
The planes stored within reach the surface by means of a 
large hydraulic elevator, the roof of which is also pro- 
tected. Ramps or runways at the ends would afford 
another means of egress. Overhead doors in each unit 
give splinter, flash, gas, and fire protection. A heavier 
roof with a runway slab acting as a burster course and 
with a sand cushion below it would give greater protec- 
tion, of course, but it is doubtful whether the additional 
expense is warranted. The span of 100 ft is suggested 
only for purposes of comparative study. The data in 
Fig. 2 (a) indicate approximate costs per square foot for 
the various spans. Costs for a similar plan but with 
vaulted arch roofs and groined corridors are given in 
Fig.) 2 (0). 

A triangular hangar, also for pursuit ships, is pre- 

sented in Fig. 3. [t is much smaller than in the third 
study. This is a relatively small in- 
stallation with provision for exits in 
six directions at flying speed and 
bomb-proof and _ incendiary-proof 
shelter. The field plan shown is per- 
haps so formal that it would be 
easily located unless pains were 
— taken to make it more irregular. 
The hangars at the sides of the field 
are for observation and bombing 
planes which would not take to the 
air if the airport were attacked. 
These hangars are buried or con- 
cealed as much as possible. 
A landing field with sunken han- 
gars radially located is illustrated in 
Fig. 4. Each hangar in turn has a 
ramp up or exit toward the center or radially outward from 
the center. Over the exit doorways, anti-aircraft guns 
could be located to guard the most vulnerable points. 
Elevators or covered ramps could be provided at the far 
end of the hangars as emergency exits, if desired. Other- 
wise, the general scheme of individual cells forming a 
hangar has been carried out. A small detail at the top 
of the drawing shows the “‘fitted cell type.’’ This could 
be used for the larger planes with some economy. The 
exit door could be designed to match the surroundings on 
the outside face. Single large cells for one plane alone, 
with light doors, not bomb-proofed, would provide shel- 
ter at separate points. 

The several disadvantages for bomb-proof shelters are 
the lack of flexibility, the reduced number and size of 
entrances and exits, and the difficulties of ventilation 
and servicing. If the units were designed to fit one type 
and size of plane only, they could not provide shelter for 
larger planes, and new shelters would have to be con- 
structed. If planes were damaged at the exits or en- 
trances, they might block the entire section and prevent 
the exit of other planes badly needed. Air conditioning 
and gas protection are expensive. The costs of fire pro- 
tection, bomb-proofing, and long spans of heavy construc- 
tion are much greater than for light hangars on the sur- 
face. If ledge is encountered, an additional expense in 
construction is incurred. If cliffs near the airport 
could have arched openings, the cost might be lessened. 

Initial protection should be given airports on the 
coast and those just back of the coast. Advantage 
should be taken of all natural camouflage that is avail- 
able. This does not mean that the airports farther back 
should be unprotected. All should receive similar at- 
tention at the earliest feasible moment, but the coastal 
and more exposed distant bases should come first. 
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Developments in Western Bridge Engineering 


By Maurice Hovusecrorr 
Associate Member AMERICAN Society or Crvit ENGINEERS 
Curer Braipce Enorneer, State Roap Commission, Satt Lake Crry, Uran 


ROGRESS demands that nat- 
P:: obstacles be surmounted. 

Even in the past few years our 
engineering achievements indicate 
that the limit of our abilities is far 
beyond our present attainments. 
Valleys have been spanned and 
foundations sunk to distances 
formerly considered unattainable. 
Thus we attack the tremendous task. 
However, our problems are not all 
concerned with mammoth struc- 
tures—many relate to so-called small 
structures each of which presents its 
individual problem. Every struc- 


bines the efforts of many human 
heads, hearts, and hands in utilizing 
science, craftsmanship, and ma- 
terials to produce another link in the chain of modern 
conveniences. 

Marked increases in traffic frequencies and speeds, 
and in the size of transportation units have demanded 
improvement in highway engineering standards to ac- 
commodate these developments with safety. The day 
is long past when highway alinement was sacrificed to 
obtain cheaper bridge sites. Long-radius curvature, in- 
creased sight distances, wider roadways, and easy grades 
for present-day bridge approaches, tend frequently to 
complicate modern bridge location and design. 

Many bridge engineers now in active practice can re- 
call the time when the road roller was considered the 
heaviest concentrated live load. However, with the 
coming of motor transportation, loadings were adjusted 
to fit the new units and the now well-known “‘H”’ load- 
ings of the American Association of State Highway 
Officials were evolved. These are of three classes, 
H-20, H-15, and H-10, the H-15 and H-10 loadings being, 
respectively, 75% and 50% of the H-20 loading. 

It may be mentioned that each lane of loading consists 
of one truck, of the indicated gross weight in tons, fol- 
lowed by, or preceded by (or both), a line of trucks of 
indefinite length. Each of the other trucks has a gross 
weight of */, of that characterizing the loading class. 
Axles are assumed to be 14 ft apart, with an interval of 
30 ft to the nearest axle of an adjacent truck. Equivalent 
loadings have been developed for loaded lengths of 60 
ft or greater. For the H-20 class, these consist of a uni- 
form load of 640 Ib per lin ft of 9-ft lane and concentrated 
loads of 18,000 Ib for moment and 20,000 Ib for shear. 
A proposed revision contemplates increasing the width 
of lanes to 10 ft. 
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ROGRESS and problems go hand 

in hand; to achieve the first the en- 
gineer must conquer the second. In so 
doing he must recognize changing factors. 
For example, the road roller, long the 
standard of highway loading is now latter 75% of the former—havye 
superseded by massive truck-trailer units. 
California discovered one dual-axle load 
of 42,000 lb, and such vehicles travel 
interstate. In attacking these difficulties, 
engineers are making better concrete; 
uttlizing special alloys and special steel 
shapes; developing continuity in struc- 
tural design; and improving construc- 
tion through modern mechanical equip- 
ture, whether large or small, com- ment. Mr. Housecroft's paper was pre- 
sented before the Highway Division at 
the Society’s Denver Meeting. 


The growing use of truck trailers 
has caused considerable apprehen- 
sion among bridge engineers. To 
care for these heavier loads the “S” 
loadings —-S20-16 and S15-12, the 


been developed. The typical design 
unit is similar to the truck tractor 
semi-trailer unit in which the semi- 
trailer axle is 14 ft from the truck 
tractor’s rear axle and has the same 
load on each of the rear axles as the 
rear axle wf the truck in the H-20 
loading. In the equivalent loading, 
the uniform load is similar to H-20 
but concentrations for moment and 
shear are increased to 32,000 and 
40,000 Ib, respectively. The “S” 
loading, of comparatively recent 
development, has not yet been widely used in the West. 

Because of the wide variation in the several types of 
transportation units, which range from a 2-axle truck as 
a single unit to a 6-axle truck-and-trailer combination, 
it became necessary to develop a formula that would 
reflect, in terms of vehicle lengths, the total safe per- 
missible load without creating stresses far in excess of 
those induced by the typical unit used in the design. 


T-Beam Span Burtt Over Provo River at Nunns, Uran, rn 1926 

Arrangements of Shear Keys and Stirrups Resist Horizontal 

Shear Along Plane Between Stem and Slab. This 75-Ft Span 

Probably Is First Application of Construction Principle Now 
Common Practice in Many States 


The late A. L. Gemeny, of the U.S. Public Roads 
Administration, pioneered the development of a formula 
W = 700 (L + 40), in which W is the maximum limit 
of gross load in pounds, and L is the distance in feet be- 
tween the first and last axles of the truck group or train 

Existing laws in the western states are not uniform on 
this important operating feature. In the interest ol 
greater uniformity, a committee of the Western Associa 
tion of State Highway Officials met with representatives 
of trucking associations at Reno, Nev., in August 195. 
This joint committee recommended a modification 0! 
the formula for use in the western states. This modifica 


AN OUTSTANDING VERTICAL-Lirt BRIDGE OVER 
SACRAMENTO RIVER AT SACRAMENTO, CALIF. 
Received Honorable Mention in Class B for 1935 
Award of American Institute of Steel Construction 


k 
only 
Plan 
the \ 
of th 
maxi: 
single 
ona 
On 
centa 
Stress 


as 
a tr 

th 
6: 
al 
sh 
, OV 
H 
4 an 
| for 
co 
ine 
| in 
tra 
Wel 
~ 
| 
carr 
axle 
Higt 
full | 
load 
105° 
Ac 
legal 
that 


tion was adopted by the Association. It is hoped that 

.g legislation will reflect the change for the benefit 
transportation and the highway system as a whole. 
|) part the recommendation as to loads and lengths is 
asi lows: length of single units, 35 ft; length of truck- 
trailer units, 60 ft; maximum axle load, 18,000 Ib; and 
gros weight in pounds, 750 (L + 40), providing that 
the cross weight on axles within 18 ft does not exceed 
650 \L + 40) Ib. This reduction of load on axles within 
an |\-ft length is to prevent grouping of axle loads in 
short distances with resulting excessive concentration. 

In general these legal loads will not induce serious 
overstresses in bridges designed for the H-15 loading. 
However, analysis has shown that certain span lengths 
and certain types of structures suffer more than others; 
for instance, in concrete structures where the dead load 
comprises @ large percentage of the total, an appreciable 
increase in live load will not cause as much overstress as 
in some other structures. 

California allows a 3-axle tractor and a 2-axle semi- 
trailer—a maximum gross load of 60,000 Ib. Because 


Weser River Bripce, Urau, Has Continuous SPANS OF STEEL 
BEAMS 
Parts of Lower Flanges Severed and Curved, Giving Additional 
Moment of Inertia and More Pleasing Lines 


of its generally short wheelbase, this vehicle produces 
excessive stresses; for the girders of a 60-ft span the 
live-load moment is 63% over that of the H-15 loading. 
In the case of shear, the design load is exceeded by as 
much as 55% on a 40-ft span. For the same length, the 
excess of live-load stress on floor beams or caps amounts 
to 67%. 

These figures refer to a vehicle of average wheelbase 
carrying the legal maximum load with no lateral un- 
balancing. California permits unbalancing of a 17,000-Ib 
axle load to the extent of 10,000 Ib on one wheel. If the 
shortest coupled 382 unit recorded by the California 
Highway Department's Planning Survey as carrying a 
full legal load were unbalanced to this extent, the live- 
load overstresses would amount to 120% in moment and 
105% in shear. 

Additional stresses induced by loads in excess of the 
legal maximum can only be surmised. It is axiomatic 
that those vehicle types which are allowed the heaviest 
loads most often exceed the legal restrictions. Although 
only 3.4% of all vehicles recorded by the California 
Planning Survey exceeded the gross load restrictions of 
the Vehicle Code, 28% of the type 3S2 vehicles, and 26% 
of the type 3-3 vehicles, were operating in excess of legal 
maximums. Actually, the Planning Survey recorded 


single-axle loads up to 26,000 Ib and a combined load 
on a pair of dual axles as high as 42,000 Ib. 

On the other hand, it must be noted that these per- 
centage figures refer to live-load stresses only. The actual 
stresses exceed those produced by the H-15 load by 


LocaL VARICOLORED Rock USED IN Pine CREEK BRIDGE, 
Park, UTAH 


varying amounts, depending on the ratio of live to dead 
load in the particular type of structure. For steel struc- 
tures of medium span, the actual overstress would be 
on the order of half the given percentages; for concrete 
structures somewhat less. 

These overstresses are not considered dangerous in our 
recent bridges. But we do believe that they may result 
in higher cost of maintenance in later years as well as 
an earlier and lower posting for reduced load limits as 
deterioration takes place. One of the principal objec- 
tions to ““‘H’”’ loadings is that they do not give a reason- 
ably constant factor of safety for different spans. 

An extensive study of some of these features has been 
made by Messrs. McCullough and Paxson of the Oregon 
State Highway Department. In Technical Bulletin No. 
6, they conclude: “In view of the interstate character 
of a large percentage of the heavy motor transport 
operating over the nation’s highway system today, it is 
highly desirable that the regulations as to limiting weights 
and dimensions of motor transport units adopted by 
the various states be uniform, particularly throughout 
any single trade area, such, for example, as the western 
states.” 

The treatment of bridge foundations has made reason- 
able progress. Frequently in the past the expense of 
extensive exploration was not justified for small struc- 
tures, and bridge engineers were prone to hazard an 
educated guess as to supporting values of underlying 
materials. However, with present equipment and meth- 
ods of soil investigation, the average bridge site can be 
explored at nominal cost, and designs can be prepared 
on the basis of actual findings. 

During the past few years much research and in- 
vestigation of the action of various soils under load have 
made possible a predetermination of subsequent action, 
thereby eliminating to a marked extent the worry of 
future movement of substructures, provisions for which 
can be incorporated in the designs. The electric seismo- 
graph has been used to a limited extent and promises to 
be of more use in the future. 


CONSTRUCTION MATERIALS IMPROVED 


Concrete is no longer a haphazard combination of 
cement, sand, and gravel or rock which “looks all 
right.” It is a product of known values, accurately 
compounded to produce planned results. Aggregates 
are carefully selected, graded, and proportioned by 
weight. Cement and water are under full control to 
produce uniformity throughout the mass. As a result of 
more scientific control and the use of the mechanical vibra- 
tor, working stresses have been largely increased beyond 
the former 650 Ib per sq in. At present 750 lb is about 
the minimum, but several states use 1,000 Ib—in some 
instances Washington has used 1,200 Ib. 

Recent investigations have shown that the ‘‘wear and 
hardness test’’ for concrete aggregates is not indicative 


Ss 
4 
e 
e 
n 
i- 
ie 
0 
of 
26 
tal 
an 
ow 
ds 
a: 
uit 
in 
on 
of 
a 
es 
of 
‘a 
| 


770 Civit ENGINEERING for December 1940 


Four Trarric LANES PROVIDED IN STRUCTURE OVER SOUTHERN 
Pactric RAILROAD AT ALBANY, ORB. 
Because of Sharp Skew Angle, Tracks Actually Pass Between 
Columns of Individual Bents, Entering Structure at One Span 
and Leaving from the Next. Bents Designed as Rigid Frames 
Each Alternate Span Employs Suspended Girder Type of Super- 
structure with Toggle Joint to Support Suspended Member 


of the true strength of the resulting mix. Several tests 
using softer aggregates show higher strengths caused 
by higher bond strength between the mortar and the 
aggregate. 

Steel is one of the most consistent materials of con- 
struction, because of the control exercised during its 
manufacture. Many alloys have been developed in 
recent years to meet specific purposes, and these have 
made possible many notable structures. 

Wide-flange 33-in. and 36-in. steel beams facilitate 
construction of short cantilever and suspended-beam 
superstructures. A pleasing type of continuous beam is 
obtained by severing part of the flange from the web, 
bending the flange to form a predetermined curve, and 
filling in the web with a welded plate. Increased moments 
of inertia are thus obtained at points of critical stress. 
Working stresses in both structural and reinforcing steel 
have been increased from 16,000 to 18,000 Ib per sq in. 

Silicon alloy steel having a working stress of 24,000 Ib 
is quite commonly used. Within the last year California 
has specified a nickel copper alloy with an allowable 
working stress of 27,000 Ib. 

The more general adoption of the theory of limit de- 
sign will result in even greater economies. This theory 
takes advantage of the ductile properties of steel and 
bases working stress upon the yield point instead of 
upon the arbitrary stresses now 
generally employed. 

A more economical use for tim- 
ber has resulted from the develop- 
ment of shear connectors and 
laminated members. One note 
worthy improvement is the salt 
treatment for timbers, which per- 
mits painting of the treated sur- 
faces for increased visibility and 
improved appearance. There has 
been little change in the allowable 
working stresses for timber; they 
still remain about where they were 
in 1920. 

New structural types are gaining 
popularity. Mass or gravity abut- 
ments have generally been dis- 
carded in favor of reinforced con- 
crete cantilever, or counterfort 


types. The multiple simple span Twin Srrevucrures PRoviDE PLEASING TREATMENT OF UNDERPASSES AT DENVER 
Rro GraNDE WESTERN, AND UTAH RAILROADS NEAR SPRINGVILLE, UTAR 


structure is rapidly becoming a 


Vou. 10, No. 


thing of the past; it is being supplanted by contin, us 
slabs and beams. Statically indeterminate structyres 
are becoming increasingly commonplace. Members with 
variable moments of inertia, such as rigid frames are 
now an indispensable requisite of bridge design. 

The use of standard designs has almost disappeared 
More thought is being given to savings that can be ef. 
fected in designing the structure for the actual site upoy 
which it is to be built. More extensive preliminary jy 
vestigations now reveal the economy of this kind of 
individual treatment. 


APPEARANCE RECEIVES INCREASING EMPHASIS 


In all these instances the application of engineering 
experience and ingenuity can result in countless addj- 


BRIDGE OveR SACRAMENTO AT RED BLurr, Ca.ir 


Stiffener Angles on Plate Girders Suggested Motif for Effective 
Bridge Rail Treatment 


tional economies and in the more useful employment of 
materials of construction. Mere utility is not sufficient 
today as in the past; present-day structures must be 
both safe and of good appearance. To this end bridge 
engineers have endeavored to arrange and modify the 
hard lines of structural members to secure pleasing shapes. 

Twenty years ago, and even more recently, economy 
of construction was the predominant thought, and re- 
sulted in many unsightly structures. But now a limited 
expenditure for improved architectural appearance is 
considered justifiable. At first this reaction resulted in 
the addition of gingerbread, filigree, and other appended 
decorations; more recently simple lines and plain sur- 
faces in proper proportions have greatly improved the 
appearance of concrete structures with but little in- 
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crease in cost and without unduly disguising the main 
lines of the structure. 

two decades ago timber, often untreated, was com- 
monly employed for truss and trestle structures. Now, 
however, the development of other materials, with lower 
construction and maintenance costs, has caused a 
noticeable decrease in the use of timber. Montana and 
Wyoming, owing to some special conditions there pre- 
yailing, still use it quite extensively for trestles. Other 
states have developed substitute concrete designs— 
California has a continuous slab on concrete piles, New 
Mexico a multiple concrete box. 

lhe steel truss has its proper place. But the increase 
in the economic length of beam spans coupled with the 
increased cost of truss spans having wide roadways, 


PLeasING ARCH AND ABUTMENT TREATMENT ON Borse RIVER 
BRIDGE NEAR Borse, IDAHO 


suggests instead the use of continuous deck girders. 
These have the advantage of providing an open view and 
of being more adaptable to future widening. 

Even as increased traffic conditions have demanded 
improved alinement for structures, they have also de- 
manded increased widths for roadways. There has been 
a greater change in these standards than in any other 
phase of highway design. Twenty years ago the stan- 
dard road width was 18 ft for two lanes of traffic. This 
was increased to 20 ft, then to 24, and now most states 
use 26 ft as a minimum for a two-lane structure. With 
the advent of the four-lane divided highway, the bridge 
roadway width has increased to 52 ft or more. 

Pedestrian walks are also provided where warranted 
and these vary throughout the states from 3 ft upward. 


-IMPLICITY AND STRENGTH IN DESIGN HARMONIZE WITH WILDERNESS SETTING 
120-Ft Spans Bridge South Fork of Eel River, California 
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INTERESTING UNDERPASS DesiGN Has LONG PLAIN SURFACES 
BROKEN BY OFFSETS AND GROOVES 
Denver and Rio Grande Western Crossing at Helper, Utah 


When sidewalks are not considered necessary, some 
states have provided wide curbs (usually about 18 in.), 
which may serve as a refuge for the occasional pedestrian. 


DEVELOPMENTS CONTINUE IN MANY LINES 


New types of construction equipment and improve- 
ments in old types have contributed their part to produc- 
ing better structures. Excavating equipment handles 
larger quantities with more dependability. Pumps are 
less troublesome. Self-priming pumps provide better 
unwatering control. Hoisting and elevating equipment 
appears to have fewer breakdowns. Drill steel and small 
tools require fewer trips to the blacksmith shop. Con- 
crete mixers really mix a uniform product. Appliances 
for forms provide better control against bulging and 
buckling. Plywood for concrete forms provides faster 
construction with less loss of mortar through joints. 
Mechanical vibrators facilitate compaction. Mechanical 
grinders produce better surfacing. Air-brush painting 
has its advantages. 

Thus we might continue. But without skilled operat- 
ing personnel, the ultimate result would be distressing. 
Were it not for the resourcefulness of the construction 
industry, its persistence and continued diligence in 
bringing to a reality the vision of the designer, we would 
indeed be as a schooner without a sail 

Bridge engineering is a most interesting vocation. It 
requires an intimate knowledge of many associated in- 
dustries, arts, and crafts, together with the application 
of the principles of allied branches 
of engineering. It givesa field for 
individual expression through the 
use of ingenuity in combining 
theory and practice so that natural 
obstacles may be traversed with 
safety by a speed-conscious public. 

Unrelenting study, analysis, in- 
vestigation, and research on the 
part of individuals, institutes of 
learning, societies, and associations 
of engineers, manufacturers, and 
fabricators, have contributed and 
will continue to contribute more 
and more to the development of 
bridge engineering. 

I acknowledge here the valuable 
suggestions and other assistance 
extended to me in the preparation 
of this paper by bridge engineers 
of the Public Roads Administra- 
tion as well as by those of the 
western states. 
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Athletic Fields at Colgate University 


By Gavin Happen 


Member AMERICAN Society or Civit ENGINEERS 
Civit Encineer, New York, N.Y. 


HE new athletic fields re- 
cently completed at Colgate 
University, Hamilton, N.Y., 


presented some interesting and 
rather unusual problems in design 
and construction. Since the fields are 
in the bottom lands along Chenango 
Creek, drainage was a very impor- 
tant consideration. It was neces- 
sary to adopt exceptionally flat 
slopes for surface drainage, and this 
in turn influenced materially the 
design of the entire drainage system and the construction 
procedure. 

In total area the new fields comprise 32.7 acres. Con- 
siderable portions have been finished with a slope of 1 on 
314 (about '/ in. per ft), continuing uniformly for dis- 
tances of as much as 400 to 600 ft. Elsewhere, in the 
more important playing areas such as the major football 
field and the infield of the major baseball diamond, the 
finished surfaces have more orthodox slopes, of 1 on 95 
and steeper. The maximum slope on the diamond is 
about | on 70. 

To produce the best playing conditions for the major 
football field, and also to provide properly for the future 
running track that will surround it, it was necessary to 
make the grades symmetrical about its two major axes, 
with a level loop all the way around the outside of 
the gridiron. Likewise, in order to produce the best 
playing conditions for the major baseball diamond, it 
was necessary to form an approximately symmetrical 
mound, with its apex close to the pitcher’s box and its 
base outside the infield. These two important major 
playing fields are located in the higher areas of the site, 
thus still further improving their drainage conditions. 

Referring to the plan showing the layout of the fields 
(Fig. 1), the drainage system, both surface and sub- 
surface, involves: 

|. Surface slopes leading to a loop drain surrounding 
the major football field. 

2. Surface slopes leading to a loop drain surrounding 
the infield of the major baseball diamond. 

3. Surface slopes leading to a drain and an open ditch 
at the downstream (south) edge of the field. 

4. Surface slopes leading directly to a catch basin 
(CB1) near the creek, at the west side of the fields. 

There is complete coordination between the surface 
drainage system and the subsurface drainage system, all 
the surface flow being discharged into the subsurface sys- 
tem or the ditch. For the most part the subsurface drains 
serve the two major fields only. The two loop drains 
that form the principal parts of this system were made 
necessary primarily by the special requirements of the 
two major fields. Except for the area served by the loop 
drains and that served by the special cutoff drain near 
the southeast corner of the field, surface drainage and 
catch basins only are relied upon. 

It is to be noted that establishment of definite valleys 
for carrying surface water across playing areas was care- 
fully avoided. Such valleys would be wet and unsuita- 
ble for play long after the rest of the area had dried out. 


age. 


AYING out an athletic field might 
4 appear at first thought a simple 
job of arrangement, grading, and drain- 
Mr. Hadden shows how each of 
these features requires study and judg- 
ment to reach the well-rounded solution 
found for the work at Colgate University. 
Such problems are closely analogous to 
those involved in landing or flying fields, 
so that this paper actually has a value 
beyond its own immediate scope. 
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With the drainage system divided 
into the four areas enumerated, the 
main drains (which are outfall drains 
only and in no sense colle ting 
drains) necessarily cross the ridges, 
It might seem that some advantage 
could perhaps have been gained by 
running the 12-in. line from the 
baseball diamond over to the ditch 
at the south side, instead of run. 
ning it to the 24-in. line as shown. 
However, the difference in length 
would be only about 15 ft, an advantage more than 
counterbalanced by two considerations: A larger culvert 
would have been required for the ditch near the outlet: 
and in future, when probable extension of the fields to 
the south is carried out, the other arrangement would 
cause a material increase in the cost of substituting a 
pipe drain for the ditch. 

The subsurface collecting drains are laid with the lower 
halves of the joints left open for the admission of ground 
water, and with trenches backfilled with gravel, follow- 
ing well-established practice. Wherever the drains 
underlie areas required for play, the gravel is covered at 
the surface with a specially prepared porous topsoil; 
elsewhere runoff is facilitated by carrying the gravel all 
the way to the surface. 

The two loop drains discharge into 24-in. and 12-in. 
drains, respectively (Fig. 1), laid with completely tight 
joints. These join at a manhole (./H2) located clear of 
the playing fields; thence the flow is carried through the 
catch basin CB1 to the outlet as shown. 

Because of the flatness of the slopes over the site as a 
whole, and low elevation of the fields above the creek, 
it was necessary to adopt not only exceptionally flat sur- 
face slopes but also unusually flat grades in drains 
and correspondingly low velocities. As this tends to 
increase silting, the system provides manholes and catch 
basins at all necessary points (always clear of the playing 
fields) to permit rodding or flushing. Experience shows 
that silting is comparatively slight on an athletic field, once 
it is completed and is covered with a good growth of turf. 

In designing the drains, runoffs were estimated by the 
rational method based on 2-hour storms of 5-year fre- 
quency. Kutter’s formula, with equal to 0.015, was 
used for determining sizes and slopes. The design of 
the fields provides for the construction in the future of 
permanent concrete seating decks for spectators at the 
major football and baseball fields; therefore provision 
was made in the drainage system for the higher runoffs 
that these decks will produce. Provision was also made 
for all necessary future connections to the drains. 

A few of the controlling invert elevations are shown 11 
Fig. 1. The following table gives the slopes and velocities 
of the various outfall drains: 


DRAIN SIZE SLOPE 
CB4-MH2 12 in. 0.0015 1.4 ft per se 
MH16—-MH7 18 in. 0.0009 1.5 ft per se 
MH7-MH2 24 in. 0.0011 2.0 ft per se 
MH2-CB1 24 in. 0.0015 2.4 ft per se 
CB1-—Outlet 24 in. 0.003 3.4 ft per 
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as well as more obvious features such as 
retaining walls, steep banks, seating decks, 
ow and fences. Obstructions caused by equip- 
ment for the games themselves, such as 
goal posts and backstops, are in a some- 
| what different category—their locations 
are fixed with respect to the fields they 
serve, and it is necessary to place them so 
that they will not interfere with other 
fields nearby; or, if the same areas are to 
12" Cost be used at different times for different ac- 
\ tivities, movable equipment may be pro- 
vided. For these reasons, and also for 
economy, efficiency, and prevention of 
waste, it is always the soundest practice to 
determine accurately beforehand the loca- 
tion of all playing fields. 

The plan of the fields shows how inten- 
sively the entire area is used. Among the 
considerations that influenced the layout 
were the following: 

1. Orientation of the field of play. For 
the major football and baseball fields the 
orientation is as close to the ideal as possi- 
ble. In Fig. 1 the arrows marked ‘‘foot- 
ball sun’’ and “‘baseball sun’’ represent the 
average direction of the sun’s rays during 
the football and baseball playing hours, 
respectively. The accompanying aerial pho- 
tograph happens to have been taken at al- 
most the exact instant of perfect orientation 
for the day, as the shadows of the goal posts 
and other vertical objects are almost ex- 
actly parallel with the end lines of the field. 

Locating the future stadium on the east 
side of the field, where the majority of the 
spectators will face the afternoon sun, was 
the subject of very careful consideration by 
the University. Other conditions seemed 


Fic. 1. Layout or FIELDS AND DRAINAGE 
With Invert Elevations and Other Details 


Except for short lengths of cast-iron pipe under roads 
all the drains are of vitrified pipe with bell-and-spigot 
joints. In the vicinity of CB1 the large pipe is close to 
the surface, with a minimum cover, at the top of the bell, 
of only about 4 in. This cover is sufficient protection 
from the heaviest probable loads, such as tractors and 
grass cutters, used during maintenance. It did not 
suffice, however, to protect against the heavy earth-mov- 
ing equipment used during construction; in spite of all 
efforts, a few lengths of vitrified pipe were broken in 
the course of the work and had to be replaced. 

In designing this drainage system, careful provision 
was included for drainage on the surfaces of the subgrade 
as well as on the finished surfaces, excluding all under- 
ground drains whose usefulness could not be predicted 
with reasonable assurance beforehand. Subsequent 
additions have been negligible and the total cost of the 
work has been unusually low. The old idea that it is al- 
ways necessary to install a grid of small drains under the 
suriace of an athletic field was exploded long ago. 


LOCATION OF PLAY AREAS INTERRELATED 


On all the fields the areas required for play are defined 
with considerable exactness. It is of course advisable 
to locate obstructions on or above the surface so that they 
will not interfere with play. Such obstructions may in- 
clud: manholes, catch basins, open ditches, gravel sur- 
laced ditches, hose outlet boxes, and drinking fountains, 


to outweigh the disadvantage of glare in 

the eyes of the spectators—such conditions 

as (1) greater convenience of access for 
spectators and of blocking ‘“‘deadhead’’ views of play, 
(2) improved economy of ground, (3) more pleasing ap- 
pearance of the fields as a whole, (4) more sightly back- 
ground outlook for the majority of the spectators, and 
(5) the fact that high hills to the west cut off the sun’s 
rays long before sunset. In addition, many spectators 
prefer to sit on the sunny side of the field, where they are 
protected from prevailing autumn winds. 

Similarly, the orientation for most of the other fields is 
ideal or nearly so, only one minor football field and one 
minor baseball diamond being much out of line. In a 
development of this size it may even be an advantage to 
have some fields with bad orientation so that the players 
can accustom themselves in practice to conditions they 
may have to meet in games elsewhere. 

2. Location of major fields on the higher part of the 
site, and provision of suitable areas for future seating 
decks. This location makes these fields more readily 
accessible to both players and spectators. In the aerial 
view spectators are seated on temporary stands, as no 
part of the permanent seating decks has yet been built. 

3. Avoidance of encroachment of any part of a field 
for football, soccer, or lacrosse, on any part of the infield 
of a baseball diamond. This permits the use of “‘skinned’’ 
diamonds without any heavy maintenance costs in shift- 
ing from one game in the spring to another in the fall. 

4. Location of all baseball backstops and of all but one 
pair of the football goal posts so that they may remain 
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permanently in place. The one pair of football goal posts 
that must be moved to avoid interference with an 
auxiliary baseball field is common to two football fields 


whose end lines coincide. 
This close juxtaposition 
is entirely satisfactory 
for simultaneous practice 
or informal play, and the 
common pair of posts 
avoids the confusion that 
may result if two sepa 
rate pairs of posts are set 
close together. 

No parking space for 
the general public is in 
cluded in areas devoted 
to athletic fields them- 
selves, but ample space 
for this purpose is pro- 
vided nearby. A com 
paratively small number 
of cars can be accommo 
dated inside fence lines, 
but every effort is used to 
keep the number to a 
minimum ; numerous cars 
entering the fenced en- 
closure shortly before the 
beginning of a game may cause serious annoyance, delay, 
and interference with spectators on foot. 

Also, it is usually considered economically unsound to 
allow auxiliary playing fields to be used for parking. The 
wear and tear may be ruinous to the turf, especially be- 
cause football games are played on schedule even during 
extremely wet weather. 

The fact that the surface of the bottom lands was 
originally nearly level constituted an advantage in that 
the amount of grading work required was comparatively 
small and all the cuts and fills were relatively shallow. 
It was possible to do the rough grading very economically 
with a large automatic grader. The same machine was 
used for stripping and rough spreading of topsoil; it was, 
however, not capable of producing the fine results re- 
quired for the accurate final surfacing, which was there- 
fore carried out principally by hand. Great care was 
used, in composting and in selecting suitable seed, to 
insure a strong and uniform growth of grass, so important 
for a satisfactory athletic field. 

LOOP CONNECTIONS FOR WATER 

A useful adjunct, frequently of vital importance, is an 
adequate water supply system. Water is useful for 
sprinkling the fields to prevent the grass from being 
burned up during dry spells, for drinking by players and 
spectators, and for other incidental purposes. The 
system for the Colgate fields (omitted from Fig. | 
to avoid confusion) consists principally of a loop supply 
encircling the football arena; a loop supply encircling 
substantially the entire baseball field, both infield and 
outfield; a loop connection between these two loops; 
and various branch supplies extending to outlying parts 
of the area. Hose outlets, connecting with these sup- 
plies, are located out of the way and underground, in 
boxes with flush wood covers; every part of the turf 
can be reached by hoses not more than 200 ft long; the 
entire varsity football field with hoses not more than 125 
ft long; and the infield of the varsity diamond with hoses 
not more than 150 ft. long. 

The pressure at the meter was estimated as 95 Ib, and 
the system is designed to permit simultaneous operation 
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of at least four sprinklers, each at the end of a 1-in. hose 
200 ft long, with a minimum of 20 Ib of pressure at the 
sprinklers. 


AERIAL VIEW TAKEN DuRING FoorBALL GAME ON Major VARSITY FIELD 
Note Desirable Orientation for Autumn Sunlight 


As an indication of the low cost of the grading work, 
the following quantities and contract unit prices for some 
of the more important items may be of interest: 

Untr 

ITEM QUANTITY PRICE 

. 33,450 cu yd $0.27 
. 13,469 cu yd 0.25 
. 25,800 cu yd 0.30 


Topsoil stripping . 
Subsoil cut and fill . ge 
Topsoil spreading and compacting 


The difference between the first and last quantities in- 
dicates a shrinkage of about 23% in the topsoil during 
handling. Such figures have rarely been published. 
The low cost of the water supply system is indicated 
by the unit contract price for laying the 2-in. pipe—the 
size used in most of the system—which was, including all 
ditching and backfilling, $0.65 per lin ft for 3,442 lin ft. 


FLOOD REGULATION IMPORTANT 


In the design of all engineering works involving drain- 
age systems, and particularly those located near natural 
water courses, flood control and flood damage must be 
considered. Athletic fields such as those at Colgate Uni- 
versity are used only intermittently—during compara- 
tively few hours and comparatively short seasons—s 
that floods occurring at other seasons, even if fairly 
frequent, may in themselves not cause interruptions. 
These bottom lands were originally subjected to such fre- 
quent and continuous flooding from Chenango Creek that 
they were all but useless for athletic purposes. Regulation 
works have now brought the floods under reasonable con- 
trol, and although freedom from all damage and inter- 
ruptions is by no means completely assured, especially 
on the lower parts of the area, the chances of serious 
trouble of this sort have been reduced sufficiently to 
justify the construction here described. 

The general contractor, who did the grading, drainage, 
and water supply work, was G. W. Hinman of Madison, 
N.Y. The project was in general charge of William A 
Reid, Director of Athletics of Colgate University, who 
directed the final surfacing and seeding, carried out by 
force account. The writer was in charge of design and 
general supervision of construction. 
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The Engineer and the Law 


From A Paper PRESENTED BEFroRE THE MICHIGAN SECTION OF THE SOCIETY 


By W. C. Saver 


MemMBER AMERICAN Society or Civit ENGINEERS 
Artrorney At Law; Associate Proressor or Crvit ENGINeERING, Universiry or Micuican, ANN Arpor, Micn. 


society started out in very 

simple form, and were 
founded on the doctrine of self-help, 
under which the aggrieved party 
personally could redress the wrong 
in a prescribed manner. For ex- 
ample, the creditor could personally 
retain the body of the debtor in 
satisfaction of a debt. As the state 
recognized an increasing interest in 
the rules of society, such customs 
gave way to written laws. From 
tribal days down to the present 
there has been a gradual evolution to 
meet the demands of the times. 
And as the engineer, with his con- 
trivances, has contributed to make 
life more complex, he has a vital interest in law, which 
has grown and expanded until today we have the most 
intricate legal system in history. 

Now because of its many ramifications it might seem 
at first blush that the law as a whole is incomprehensible. 
Such is not the case. The law is but man-made rules with 
particular provisions designed individually to accomplish 
objectives, but in the aggregate founded upon a common 
philosophy of the public good. An understanding of this 
philosophy makes the entire subject seem simple and 
logical. It is difficult to start in a more fundamental, or 
a more intimate manner, than by examining our relations 
with our neighbors—the “law of the back fence.” I 
have an apple tree in my yard, but it is so near the fence 
that branches hang over your yard. According to a 
Latin doctrine, as freely translated, ‘“To whomsoever the 
soil belongs, he owns also to the sky and the depths.”’ In 
short, you own from the center of the earth to the top 
of the sky, and the branches of my apple tree are in the 
space over your property. You have a remedy. You 
can cut the overhanging branches, and you can also re- 
cover money damages, for the injury, if any, to your 
property. If my bull jumps the fence and injures your 
garden, surely you could not keep the animal as a 
remedy; though you could get money compensation for 
the damage. Neither could you keep my branches which 
you cut off, nor my apples on your side of the fence. It 
was a trespass for my apple branches to occupy the air 
space above your ground. 

This principle has had important applications in the 
field of mining, where underground workings find their 
way across property lines. The man on the surface owns 
to the center of the earth. 

As applied to percolating water and to oil wells it 
offers some difficulty. Generally a property owner may 
use as much of the subsurface percolating water as is 
necessary to the enjoyment of his land. He may carry on 
pumping operations even though the water table is low- 
ered to the detriment of his neighbors. These property 
rights are materially changed, however, where the pump- 
ing processes are for water uses beyond the limits of the 
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seem obscure. 


present-day law has any basis in 
“sweet reasonableness’ is a fact some- 
times doubted by men with scientific 
Engineers well know the in- 
consistencies caused by blind attempts to 
adjust obsolete precedents to fit the vicis- 
sttudes of mechanized living. Mr. 
Sadler, however, shows that an underly- 
ing social philosophy dictates most legal 
decisions, even though they may at first 
With illuminating ex- 
amples from subjects as widely different 
as the neighbor's apple tree and the juris- 
diction of labor cases on navigable river 
construction, he indicates how engineers 


could profit by a fuller knowledge of law. 


land. City-owned artesian wells, 
where the water is pumped from 
the country to the city, will make 
the city liable for injuries incident 
to this operation. Damage suits 
may run easily over three dollars 
per capita, and should be anticipated 
by the water works engineers. 

In the case of oil wells, the oil is 
pumped by all property owners, for 
distant markets—probably the fun- 
damental difference between this 
case and the case of percolating 
waters. Since it is impractical to 
trace where the oil comes from, any 
property owner may drill as many 
wells as he chooses, and pump as 
much as he likes. However, exces- 
sive pumping of oil might readily lead to ruining of oil 
pools, through salt influx, and also to the wasteful deple- 
tion of natural resources. For these reasons it is highly 
desirable that the state exercise its police power to the 
general interest of the commonwealth. This usually takes 
the form of oil and natural-gas regulations of a state de- 
partment of conservation and forestry, or some such 
administrative tribunal. 

Of recent years, the matter of property rights in air 
spaces has become of particular importance to civil aero- 
nautics. The courts have approved legislation toward 
the regulation of air traffic as an inherent part of the 
sovereign power of the state. In the recent case of Smith 
vs. New England Aircraft Company, controversy arose 
because planes duly licensed under the Massachusetts 
law were flying over Smith’s fine private estate outside 
of Boston. He sought an injunction to restrain them, 
not on the basis of injury to his land or negligent flying, 
but because there was a trespass in his air spaces. The 
court denied the injunction, and it could not do other- 
wise if we are to have aeronautical service. The court 
was very careful, however, to limit its decision. If the 
planes were dangerous, dropped articles, ruined crops, 
caused a noise, smoke and general nuisance, Smith could 
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have received his injunction. Modern law, flexible as it 
is, had no difficulty in adjusting its doctrines to keep pace 
with the engineer's airplane. It is properly within the 
police power to keep planes, 1,500 ft above a football 
stadium. 


Now consider for a minute the situation where there 
is an actual conflict between these property interests of 


Fish BY GARBAGE REDUCTION WASTES 


Results of a Poorly Designed Settling Pond at French Landing 
on the Huron River 


the land owner and the aeronaut. In about 1822, Guille 
settled his balloon onto Swan’s garden, injuring the 
vegetables to the extent of $15. He was liable for this 
injury. But the falling balloon attracted a crowd of 
men and boys, and in their excitement they trampled 
the rest of the garden causing an additional damage of 

75. The issue was then raised whether the balloonist 
would have to pay not only the original $15 but also 
the additional $75. The court turned for a precedent to 
an early English case in which the party who started 
the mischief was held responsible for all the ensuing 
damage. Hence Guille was held responsible for all the 
resulting injuries to Swan's garden. It should be noted 
that it was not necessary to show that Guille negligently 
operated his balloon, or even that he invited the crowd. 
There was a conflict of property rights, and the balloon- 
ist was guilty of trespass. 

In a more recent case, also in New York state, trans- 
mission towers of the Rochester Gas and Electric Com- 
pany were hit by a low-flying airplane, and recovery was 
granted for the injury sustained by the steel towers. 
This case did not turn upon negligence of the pilot, but 
rather upon damage resulting from an actionable trespass. 

Now if a party decides to erect a two-hundred-foot 
radio tower on his property, he must secure a license from 
federal authorities. One condition of the license may be 
that the tower be properly lighted. There is a serious 
question, however, whether state or federal authorities 
legally can require lights on a tall chimney or a very high 
building on private property. In the case of the 6,241.5- 
ft cable span across a navigable arm of Puget Sound, the 
span was authorized by license from the United States 
and proper night lighting was a condition of the license. 

Incidentally, we might examine the law on the subject 
of nuisance. A nuisance is defined as an annoyance. The 
operation of industrial plants is often a nuisance to nearby 
residents and this situation may give rise to lawsuits. 
It would seem, however, that all circumstances in the 
situation should be considered before remedies are 
ordered. For instance, in a rather recent case Anonia 
Bove brought an action against the Conner-Hanna Coke 
Corporation of Pittsburgh, for the noise, smoke, dust, 
dirt, noxious gases, and disagreeable odors from the 


VoL. 10, No.» 
defendant's plant. The city was zoned, the coke plant 
being in the zone permitting stock and other enterprises 
At the time she entered this neighborhood there were 
twenty million dollars invested in industries and many 
workmen employed in the immediate area. There was 
no question as to whether there was a nuisance; the issue 
turned on whether under the circumstances relief sh suld 
be granted. The court simply refused to order an abate. 
ment of the nuisance, calling attention to the fact that 
the plaintiff knew the situation at the time she entered 
the area. 

Another situation in the same category arose in the 
Pennsylvania coal fields. The waste material from a 
mine is customarily piled in a big heap called a culm pile. 
Wind whipping across such a pile frequently raises g 
heavy cloud of dust. Relief was denied because the 
plaintiff had suffered the Collieries Company to deposit 
mine waste on this pile for a period of eight years. The 
plaintiff himself was guilty of laches in not prosecuting 
the case earlier. We have the same situation where the 
fumes from a copper smelter annoy a rancher. He per- 
mitted the plant to be built and operated for years before 
he raised his complaint. By that time two million dollars 
were invested in the plant and ten thousand people em- 
ployed in the factory. He was dilatory in starting an 
action and an injunction was denied. 

The type of relief utilized by the courts will vary ac- 
cording to circumstances. They sometimes forbid “ex- 
cessive’ or “‘negligent’’ operation as a warning that the 
company must cooperate in reducing an unnecessary 
nuisance. 

Industrial operations frequently are jeopardized 
through conflicts with property interests in other direc- 
tions, as where one factory interferes with the operation 
of another. The turning of condenser water into a stream 
may raise the temperature in the summer time so much 
that a factory downstream is unable to use the river water 
for condensing purposes. Now there is a fundamental 
law subject to a few limitations, in the matter of riparian 
rights that a person is entitled to the flow of the stream 
past his property undiminished in quality or quantity. 
It has been somewhat universally held from early indus- 
trial times down to the present that the raising of tem- 
perature of river water is an abuse of this rule and must 
be abated accordingly. Incidentally there are some 
interesting cases in which ice companies have brought 
successful action against an upper riparian owner for 
turning heated water into a stream. 

Another problem concerns the pollution of streams by 
industrial waste. The old doctrine that water must 
continue to flow in the stream undiminished in quality 
may be modified to permit normal manufacturing 
activity. In washing raw materials in connection with 
the bleaching of cloth, fine short threads are deposited 
in the water. As a result the bleaching operations ol 
lower riparian owners are seriously impaired. While it 
may be impractical to abate the nuisance 100%, regula- 
tions usually require the use of settling basins, screens, 
or other devices to minimize it. These problems also 
arise in the depositing of waste dye matters and acids 
in the water. 

State authority may be used through the police power 
to protect fish life. Public health also can be used as 4 
basis against the depositing of sewage. From these 
sketchy remarks it is quite evident that each designing 
engineer should have a full understanding of the law m 
his own state regarding the use of water and so lay out 
his plant that the operation may be conducted in a legal 
manner, and not be subjected, later on, to experisive 
alterations. 
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Zoning ordinances are very seldom instituted with the 
founding of a city, but are rather afterthoughts devised 
to direct the trend of future growth. It is a fundamental 
jaw Liat a person has the right to use his property as he 
chooses provided he does not intrude upon the rights 
of others. With the introduction of a zoning ordinance, 
it is therefore necessary to accept the conditions in the 
city as they then exist and to insert a ‘‘non-conforming”’ 
clause in the ordinance. By this provision, an existing 
jactory may continue to operate in a zoned area provided 
such operation is reasonable and does not interfere with 
the public health and safety. If this factory is abandoned 
for a designated period, or the buildings burn down, the 
zoning ordinance can then refuse to permit reopening of a 
manufacturing plant on that property. This is the nor- 
mal procedure for handling non-conforming uses in a 
restricted area. Zoning restrictions are justified under 
the police power, and all the regulations must find some 
real foundation in that source of authority. For instance, 
provisions restricting the distance of buildings from the 

roperty lines are justified on the basis of public health 

and safety through fire protection. The height of build- 
ings may also be regulated on the same basis. The 
specification of certain building materials, as commonly 
provided in building codes, has its legal justification on 
the same grounds. 

It should be noted that esthetic considerations are not 
proper grounds for zoning regulations. What might be 
very pleasing to some people might be highly discordant 
and distasteful to the community at large. In preparing 
zoning provisions extreme care must be employed to 
avoid those regulations which will absolutely eliminate 
any use of property. Consider for a minute a tract of 
land in an industrial area with railroads along two sides 
and a river on the third side. If this were restricted to 
Class A residential property, it could never be used be- 
cause nobody would care to develop it for that purpose. 
Under such extreme circumstances, the zoning ordinance 
would be inapplicable to that tract as a taking of property 
without due process of law. It might be noted that a 
zoning ordinance should provide a board of zoning ap- 
peals as a buffer between the public and the legislative 
body of the community, so that the merits of peculiar 
grievances may be first considered by specialists and 
acted upon accordingly. 


LIENS EVOLVE WITH INDUSTRIAL CHANGES 


As mentioned previously, an aggrieved individual was 
originally authorized to seek his remedy through his own 
efiorts. The common law lien is of this nature. The 
wheelwright repairs a wagon and he has the privilege to 
retain possession until the repair bill is paid. He cannot 
sell the wagon for the unpaid bill, and if he permits the 
owner to take the wagon away, the common law lien is 
gone forever. This would protect the creditor in his 
improvement of personal property, since he has possession 
of the same. But the common law lien is not applicable 
where a generator has been delivered to a power house, 
or a heating and ventilating system installed in an apart- 
ment hotel. In neither of these cases has the seller pos- 
session of the goods. 

Mechanic’s liens were therefore devised, whereby the 
creditor could place a lien for labor or material furnished 
lor the improvement of property. While the statutes 
vary in the several states, they usually require notice to 
the owner of unpaid bills and a warning of a lien, the 
filing of the lien in the office of the county recorder, and 
ultimately the foreclosure of the property. It seems 
evident that material men, contractors, engineers, and 
architects as well as manufacturers of equipment, and 
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even the owner himself should understand the mechanic's 
lien statutes in their states. 

Admiralty jurisdiction was originally concerned with 
shipping on the high seas, and was designed to control 
ocean commerce, wrecks, salvage, seamen’s problems, 
and the like. Since admiralty dealt only with the high 
seas, it was properly a federal matter. With the develop- 


Scum From CREAMERY WASTE DISCOURAGES SWIMMERS AT 
PopuLaR Resort LAKE 


ment of harbors and docks, and the start of water termi- 
nals, new questions arose. It became necessary to dis- 
tinguish between state and admiralty jurisdiction. Con- 
sider one branch of the law—contracts, for instance. If 
the subject matter of the contract were maritime, as 
seamen’s wages or marine insurance, litigation should be 
conducted in admiralty courts. However, consider a 
contract for the building of a ship. The work has been 
done on land, and the structure is not a ship until it is 
launched. The state should have jurisdiction. A man 
injured unloading a ship is in maritime work, because 
he is preparing the ship to return to sea; so also is a car- 
penter repairing a ship in dry dock, though the ship is 
drawn up on shore at the time. The building of a 
bridge across a navigable river is a state matter, although 
the federal statutes provide army approval of clearances 
and waterway openings. But if the contractor provides 
ferry service to detour traffic around the bridge during 
construction, it is subject to admiralty jurisdiction. If 
power lines are stretched over navigable streams, or 
cables laid along the river bed, they are not maritime 
problems and remain under state jurisdiction. A barge 
loaded with steel girders is a vessel, and therefore subject 
to admiralty jurisdiction. 

Lateral support has been the subject of some litigation 
in Michigan, and in fact has always been a matter of con- 
siderable concern to civil engineers working in metro- 
politan areas. Under the old common law a property 
owner could do about as he chose with his land, so long 
as he did not create a nuisance, or jeopardize the public 
health, safety, and welfare. If he should excavate along 
the edge of his land, however, he had to so conduct his 
operations as not to jeopardize his neighbor's land. The 
neighbor was entitled to his land in its natural position, 
and adjacent excavations should not be so conducted as 
to cause a cave-in. But it should be noted that the com- 
mon law referred only to the ground in its natural state. 
If the neighbor had a building on his property which de- 
veloped such a superimposed load as to be the cause of 
the cave-in, the owner of the building had no recovery. 
The erection of skyscrapers in large cities and the con- 
struction of subways have necessitated some radical de- 
partures from the old common law. Michigan, as well 
as many other states, now places the burden on the 
excavator. He must virtually do his work at his own 
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peril. And it should be noted that successful litigation 
might be conducted for an instance where caisson pres- 
sures are too high, as well as where they are too low. In 
other words, where the old common law would grant re- 
covery for injury to a building due to negligent opera- 
tions, on the basis of negligence, some modern statutes 
provide specifically that the excavator has the duty not 
to injure another's building. In such cases it is no longer 


Water Course CONTAMINATED BY MILK WASTES 


necessary to establish the negligence of the excavator. 
It is sufficient, legally, to connect the damage with the 
excavation, as the cause. 

An easement is a right of use in the land of another, 
and is usually evidenced by a deed. It is an interest in 
land. Easements are of some interest to engineers. The 
right of way for a transmission line, a railroad, or a 
street may be obtained for that particular use. Gen- 
erally, this will result in a concurrent use, as where cattle 
in the meadow continue to graze, while the high voltage 
lines run overhead. In the case of a country highway, 
existing because of an easement, the abutting farmer as 
the owner of the servient estate can graze his stock on 
the grass between the road and the right-of-way fence. 
Incidentally, if there are apple or nut trees in the road 
area, the fruit belongs to the farmer. However, it has 
usually been held that the unused areas between the 
right-of-way fence lines of a railroad cannot be used by 
the farmer, because of the inherent danger from trains. 
It should be noted that oil or minerals below the surface 
would belong to the owner of the servient estate, such as 
the abutting farmer. The case where the Southern Pa- 
cific found oil under its property and was able legally to 
use the oil for railroad fuel is somewhat in point. Similar 
situations arise where easements are obtained for flood 
ways or water-power reservoirs. Easements in metro- 
politan areas may be obtained for courts to provide 
light and air, or for common driveways or private alleys. 

Easements are granted for a particular use, and this 
use cannot be changed except on mutual agreement of 
the parties in interest. 

Consider the situation where a railroad enters a city on 
easements reading, ““The grantee railroad may use this 
property for railroad purposes.”’ Now suppose that over 
a period of years the city grows, and it becomes economi- 
cally desirable to improve the railroad property with sky- 
right developments. This is the type of metropolitan 
construction where tall buildings are erected above the 
railroad, the trains running through the basements. The 
Grand Central in New York City and the Canal Street 
development in Chicago are illustrations. Now where 
the property rights for the railroad are based upon an 
easement for railroad purposes, a serious question arises 
whether the buildings overhead may be termed railroad 
purposes. If not, the air rights would revert to the 
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original grantors, or servient owners. Long-term leases 
may avoid some of the difficulty. There are probabjy 
many old railroad terminals still in use with merely . = 
ment rights. j 

Party walls are treated in the United States as case. 
ments, each party owning his half thickness of the wal! 
and having an easement of support in the other half ms 
drawing up party-wall agreements, it is important to jn. 
corporate provisions for future contingencies, such as 
fires, earthquakes, or even the reconstruction of one of 
the buildings. 

ARBITRATION CLAUSES SHOULD BE EXPLICIT 

Engineering contracts frequently include provisions for 
arbitration to adjust future controversies. Arbitration 
and award were recognized in the old common law, al- 
though there are modern statutes in some states. In the 
simplest form of contract the parties merely submit the 
controversy to arbitration and agree to be bound by the 
decision of the board. The contract is the heart of the 
entire matter, and must be voluntarily entered into: for 
it would be illegal to coerce a party to substitute arbitra- 
tion for his rights in a court of law. 

The contract should be very clear as to the details to 
be decided, for the board cannot extend its jurisdiction 
beyond these instructions. The procedure before the 
board need not be formal, like a court of law. However, 
great care should be exercised to insure that each party 
in interest is given a full opportunity to hear and to be 
heard. The function of the board is not ministerial, but 
rather quasi-judicial since the arbitrators have full rights 
to use their discretion and judgment in the award. It 
should be noted, in particular, that while each party 
nominates an arbitrator, that arbitrator is not to be a 
representative or advocate of his nominator. Rather, 
he adopts the character of an impartial judge. This ap- 
plies in particular to a chief engineer or architect ap- 
pointed by specifications to arbitrate between his client 
and the contractor. 

An award is the decision of the board of arbitration, 
and, generally speaking, either party may withdraw his 
participation prior to the announcement of the award; 
he is then liable only for those damages due to his breach 
of the contract. 

The technical procedure varies with the common law 
and the provisions in the various state statutes. The 
matter may be presented to a court, together with the 
names of the arbitrators, and the court may order the 
arbitration. Eventually the decision of the arbitrators is 
brought back to the court for an order of execution. It 
is sometimes provided that the arbitrators can im- 
mediately start their hearings without any reference to 
the court, later bringing their decision into the court for 
a writ of execution. It is even provided that the arbitra- 
tors may record their award with the county clerk, 
which is a basis for a writ of execution. 

In some ways the decision of a board of arbitration is 
final, like the verdict of a jury. The court cannot ques- 
tion the judgment or discretion of the arbitrators, for 
otherwise their work would be wasted, and a new trial 
would be started on the entire controversy. Of course the 
award is subject to legal attack on the basis of fraud 
deceit, conspiracy, or practices contrary to law and pub- 
lic policy. ma 

Engineers of today who fail to have an appreciation o!, 
or an interest in, the legal significance of their activities 
are definitely limiting the possibilities of their service to 
the public and to their profession. To speak bluntly, 
they are also ‘missing a bet’’ in the matter of monetary 


compensation. 
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I) stinctive Features of Grand Coulee Outlets 


J) del Tests Disclose Unexpected Low-Pressure and Spray Problems and Lead to Modifications 
in Conduit Profiles as Well as in Exit and Entrance Details 


By Jacos E. Warnock 


MemBer AMERICAN Society or Civi_t ENGINEERS 


Hyprau tic EncIneer, Bureau or RECLAMATION, Denver, Coto. 


ITH the development of 
larger structures, the in- 
creased head and larger 


quantities of water involved have 
made the problems of outlet design 
more complex. In the case of one 
large dam already constructed, an 
outlet through the spillway de- 
veloped an excessive seepage leak 
near the upstream end after operating 
only a few weeks. Improper shape 
and position of the entrance had 
caused severe cavitation and the loss 


|S des great advances in the size and 
design of engineering structures, 
engineers are finding the model labora- 
tory increasingly useful. The laboratory 


fills a unique need in supplying to a 


large extent the only substitute for prece- 
dents that do not exist. In this paper, 
originally presented before the Hy- 
draulics Division at the Society's Denver 
Convention, Mr. Warnock presents con- 
cretely the story of the successive surprises 
encountered in developing outlets for one 
of the world’s greatest dams. 


While the early studies were in 
progress, reports came from the 
Madden Dam on the Chagres River 
in the Panama Canal Zone, that a 
portion of the conduit roof in the 
outlets immediately downstream 
from the entrance had been de- 
stroyed after only a few weeks’ 
operation. Apparently sub-atmos- 
pheric pressures and cavitation were 
produced by an incorrect shape of 
entrance and by a position of the 
conduit at an elevation too near the 


of considerable material in the roof of 


the conduits. In another case, the spray from the outlets 
was so excessive as to forbid release of water except in 


cases of extreme necessity. 


In preparing for the Grand Coulee outlets, how were 
these known faults to be corrected? How were other 
errors in assumption or design to be avoided? Precedent 
could be of no assistance. The only expedient remaining 
was the use of models for a step-by-step design. 

At Grand Coulee Dam, sixty 8-ft 6-in. outlets in tiers 
of 20 each have been provided to release 225,000 cu ft 
persec. On preliminary drawings, Fig. 1 (a), the outlets 
were rectangular in cross section (5 ft 8 in. wide by 10 ft 
jin. high), longitudinal in plan, horizontal in section, and 
unlined. One tier of 20 outlets was at approximately El. 
935.00 and the other tier of 20 at El. 1,110.00. 

Severe splash and erosion were found to result from 


this design when it was tested in a 1:120 
model representing the complete ulti- 
mate development. The jets from the 
lower tier impinged on the water surface 
downstream from the spillway bucket, 
and the upper tier produced practically 
the same result except that the scour in 
the river was even more severe. The 
destructive conditions were extreme, 
particularly along the riprapped banks 
of the power-house tailraces, and as a 
result of this undesirable situation the 
outlets with horizontal inverts were 
abandoned. 

The outlets were next changed from 
rectangular to circular in cross section 
and placed on parabolic paths through 
the dam (see Fig. 1, 6) so that the jets 
would plunge into the spillway stilling 
pool. The invert of the lower conduits 
was placed tangent to the spillway 
bucket, and pairs of outlets were made 
to diverge in plan to improve the 
tnergy dissipation. This became the 
inal design of the lower tier at 
Ltand Coulee except for a later entrance 
reinement to prevent sub-atmospheric 
pressures, 


floor of the reservoir. 

To avoid a repetition of these conditions at Grand 
Coulee, a series of entrance investigations was instituted. 
A cylindrical pressure tank (Fig. 2) 3 ft in diameter and 
5 ft long was constructed with concentric distributing 
cones and a stilling rack to produce approach conditions 
similar to those in the prototype. A sharp-edged orifice 
was placed at the downstream end of the tank, and a 
detailed survey of the jet from this orifice was made with 
a specially designed instrument. The slope of the up- 
stream face of the dam and the position of the control 
gates for the outlets had been established previously. 
With these limitations, and with the surveyed shape of 
the free jet, a bell-mouthed entrance with a converging 
elbow was developed. A model was installed in the pres- 
sure tank in place of the orifice, and detailed pressure 
measurements showed that the pressures throughout the 


Maximum Water Surface 1 290.0 
Crest Ei 1 260.0 


/Maximum Water Surface 1 290.0 
Crest El 1 260.0 


(b) 


Maximum Water 
Surface 935.0 


£1 900.0 


Minimum Water 
Surface 935.0 


Fic. I, Earty DesiGns ror OUTLETS 


(a) Straight Discharge Caused Prohibitive Disturbances Downstream from Bucket 
(6) Parabolic Profiles Also Missed Bucket, Produced Cavitating Pressures in Conduits 


i 

Jet Measuring 

instrument 

~Batfle Rack Trash Rack 

i A. 


Fic 2. PRESSURE TANK FOR Stupy OF JET AND ENTRANCES 
Trash Rack for Test of Entrances Designed from Modification of Free Jet Profile 
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& +160 
= vaNeauent Effective Head 267 Feet making the conduit an unbroken passage through the 
4120+ Tailwater Elevation 989.0 ate section 
Eectve Head 242 Feet) In operating the model gate it was found that the forge 
required to lift it at small openings was greatly in ¢xcess 
of the dead weight of the gate. When reversed in pogj. 
2 teed Fest. Free Orecharge tion, with the normally upstream face turned 
f _ h f fl € wn- 
< - ©y "30 40 60 B80 100 120 140 160 180 200 220 240 260 280 300 320 stream, the gate lea oated and required a dow: ward 
£19750, ___ Distance From Axis of Dam, in Feat ~ Prototype force to close it. Analysis of the pressure data showed 
ohh that as the gate leaf normally descended tow; 
AB 102 jon Gat closed position, its top was subjected to full reseryo; 
‘ — ar tote Gn Xe pressure over its projected area. At the same time, the 
Axis of Dam high-velocity jet passing through the constricted area 
£1 935.76 Rasta bibs ah between the partially closed leaf and the oppositely 
<— curved lower surface of the conduit produced a negative 
jor of Conduit pressure over an area essentially equivalent to that sub- 
jected to full static pressure above. These two pressures 


PLAN ALONG CENTER LINE OF CONDUIT 
Fic. 3. Pressures tin Lower Tier oF OUTLETS 


Conduit Discharges Directly Into Spillway Bucket, 
Normally Submerged 


bell mouth and converging section were above atmos- 
pheric. 

Since the trashrack structure might affect the entrance 
pressures, particularly for the lower outlet because of its 
proximity to the base, a replica was installed in the hy- 
draulic model as indicated in Fig. 2. The tests revealed 
that the position of the bottom of the trashrack had the 
most influence while the effect of rib placement was 
negligible. A decrease in pressure along the top of the 
entrance resulted when the bottom of the trashrack was 
moved toward the opening. A position was finally 
chosen that gave positive pressures in the entrance and a 
velocity distribution such that no trouble should occur 
downstream. 


“DOWN-PULL’’ ON GATES ELIMINATED 


The acquisition of high-pressure pumping equipment 
for the study of the outlet entrance for the first time per- 
mitted a laboratory investigation of control gates. In 
the initial tests, made on a model of the Norris Dam pen- 
stock inlet tractor gates, the presence of a greatly aug- 
mented downward force was noticed when the gate leaf 
approached the closed position or during the first part of 
the opening cycle. 

The control gates for the lower outlets at Grand Coulee 
are of two types. The upstream or emergency control is 
a ring-follower gate operated by a hydraulic piston. The 
downstream or service control is a paradox roller gate 
operated by motor and gear train connected to the gate 
stems. The gate leaves in the two types are fundamen- 
tally alike in that each has at the bottom a follower ring 
which comes into position when the gate is fully open, 


Maximum Water Surface 1 290.0 1036.67 


4 16 Crest 1 260.0 


(a) 


) 
E 1136.67, | 


1036 67, 
Minumum Water 
“Surface 935.0 


produce a downward force upon the leaf and stem which 
has become known as ‘‘down-pull."" Hydraulic balance 
was reestablished to a large degree by providing a 
vertical intercommunicating passageway behind the 
leaf in the gate bonnet and frame. This allows the excess 
pressure above the leaf to escape into the top of the 
conduit downstream from the gate and alleviates a cop. 
dition which in the operation of the prototype would have 
been the source of much grief. 

As yet no studies had been made of the performance of 
the conduit between the entrance and the exit. A pipe 
of the correct inside diameter and formed to the proper 
profile for the lower outlet was installed on the 1:17 
model of the entrance and control gates. The pressure 
gradients throughout the conduit with the correct tail. 
water were above atmospheric pressure, as had been ex 
pected (Fig. 3). However, when the model was operated 
without the tailwater to simulate conditions in either of 
the upper tiers, the results were startling. Sub-atmos- 
pheric pressures prevailed in the model which, when 
converted to the prototype, would have caused absolute 
zero pressure through a considerable length of the con- 
duit. Severe cavitation would have occurred in the 
prototype, hampering or even completely preventing 
successful operation. The fact that the frictional losses 
in the conduit were insufficient to overcome the ac- 
celerating force introduced by the slope of the conduit 
had apparently been overlooked. 

Another condition that required further study was the 
formation of spray on the face of the dam. The canyon- 
wall outlets at Boulder Dam had demonstrated that the 
friction of the jet with the surrounding air created a 
dense spray which was carried up the canyon toward the 
power house, causing undesirable conditions and some 
actual damage to the power house doors. 

The subsequent redesign of the conduits for the middle 
and upper tiers at Grand Coulee was therefore based on 
three objectives: (1) prevention of sub-atmospheric 
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Fic. 4. Upper Outr_ets DiscHARGE PARALLEL TO FACE 


Horizontal Profile and Constriction at Outlet Prevent Sub-Atmospheric Pressure in Conduit 


(b) Steps in Design of Elbow and Constriction 
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es within the conduits, (2) minimizing the forma- 
spray, and (3) minimizing the river-bed erosion. 

Th: ideal solution for the conduit between the control 
nd the face of the dam was to bring the outlets 
through the dam on a horizontal profile and to introduce 
an elbow at the downstream end, forcing the jets to flow 
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{Prototype Feet — Prototype 


DECREASE IN PRESSURE 
WHEN VENTS ARE OPEN 


y. -0.07957 x? 0.008978 x* 


Fic. 5. UNnexpecrep Low Pressures ENCOUNTERED AT TIP 
oF OPEN CHANNEL SLOT 


parallel to the face of the dam, as shown in Fig. 4 (a). A 
reduction of area in the elbow would reduce the discharge, 
decreasing the velocity and increasing the pressure 
throughout the conduit. With this arrangement, the 
jets flowing down the spillway face would be less con- 
ducive to the formation of spray than those falling freely 
through the air, and the river-bed erosion would be 
minimized since the bucket at the toe of the dam would 
function as an energy dissipator for the outlets as well 
as for the spillway. The proximity of the elbow to the 
face of the spillway would be determined by the thickness 
of material necessary for structural purposes. 

If the elbow were omitted, allowing the jet to discharge 
horizontally into the air, sub-atmospheric pressures 
would be entirely eliminated. Therefore the problem was 
reduced to the designing of an elbow with a constriction 
to maintain the positive pressures in the conduit, and an 
exit channel in the face of the spillway that would mini- 
mize spray and river-bed erosion. Successive stages 
in the development of this design are illustrated in Fig. 
(d). 

Since a sudden change in the alinement of a conduit 
may cause unfavorable local pressure distribution, the 
reduction in area in the first trial was effected by con- 
verging the crown of the elbow toward the invert. A 
minimum distance of 3 ft was established between the 
elbow and the face of the dam to allow for placement of 
adequate reinforcing steel in the concrete. The invert of 
the open-channel portion of the outlet was made circular 
— iss section and carried in tangent to the invert of the 
eibow. 

The pressures in the elbow were above atmospheric, 
but the discharge was materially decreased. Fins of 
water formed on both sides of the jet in the upper end 
of the open trough. The fins were objectionable because 
ol the spray released and because of the unpleasant ap- 
pearance that would result when all 40 
outlets were discharging. 

Inan effort to prevent the formation 
ol these fins, a long succession of revi- 
sions in the shape of the open channel 
were undertaken. The solution finally 
obtained comprised a conical constric- 
tion symmetrical about the center line. 
This formed a slight, but definite, break 


Fic. 6. Arr Supp_y at LOWER 
END oF OUTLET 
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Fic. 7. Desicn with Der_ecror Over Exit 


at the intersection of the frustrum with the open channel. 
The pressures throughout the conduit were positive for all 
heads in excess of 40 ft on the center line of the entrance. 
The sub-atmospheric pressures that will occur when the 
outlet is operating under a head of less than 40 ft should 
do no damage in the short period of operation necessary 
during construction. 


UNEXPECTED DISTURBANCES AT OUTLET TIP 


The trough, or apron, portion of the outlets presented 
a problem of greater magnitude than originally antici- 
pated. As the solution of the elbow and exit channel un- 
folded, the importance of the shape of the open channel 
became increasingly apparent. In the case of ordinary 
open-channel flow, minor surface irregularities are of 
relatively little importance, but this problem required 
a discharge surface that would reasonably fit a jet of 
water with a diameter of 7 ft 9 in. and a maximum 
velocity of 110 ft per sec. Any non-conformity tending 
to change the direction of this ponderous jet would result 
in unfavorable flow conditions. As in the case of the 
elbow, a step-by-step trial method was used to arrive at 
the final design. 

In the first trial, a slight but distinct break was formed 
between the cone and the apron and between the apron 
and the face of the dam. The pressure immediately 
downstream from the cone was slightly above atmos- 
pheric, which was contrary to expectations. However, 
the complete surprise was the excessively low pressure 
on the apron immediately above the intersection with 
the face of the dam. 

A number of changes in curvature and profile (Fig. 5) 
were made in attempting to solve this problem. None 
was successful. When the solution was found, it was 
quite by accident. Pressures in the elbow, cone, and 
upper portion of the channel were satisfactory; the jet 
of water was stable and undisturbed; the design of the 
conduit down to the end of the cone had been released to 
the design department for detailing; the simplicity of 
the design so far was encouraging. But what was to be 
done with this one remaining low-pressure condition? It 
appeared that the optimum design had been reached so 
far as structural treatment and visual observations were 
concerned. 

One morning, after several weeks of study, the single- 
leg glass piezometer tubes were being replaced with U- 
tubes to eliminate the necessity of establishing a new 
datum plane after each change in the model. During 
the changing of the rubber connections, it was noted that 
the pressure downstream from any disconnected tube was 
increased. Air flowing into the discon- 
nected tube aerated the low-pressure 
region. Why not install air vents for 
that purpose? 

The air supply was taken from the 
face of the dam at a sufficient distance 
on both sides of the channel to prevent 
the outlet jets from covering the open- 
ings. The size of the air conduits was 
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downstream. This change moved the point of inter. 

section between the invert of the channel and the fa, of 

the dam up the slope 13 ft, reducing the exposed open. } 
ing. Construction progress prevented any change in the 
intermediate outlets at Grand Coulee except th ad- 

dition of the deflector, but the shortened opening ang 

deflector were adopted for the upper tier in Grand Coulee 

and all outlets in Shasta Dam. 


PROTOTYPE STUDIES PLANNED 


The rapid completion of the prototype is expected t, 
provide unusual opportunities for the comparison oj 


field and laboratory work. The photograph, Fig. 9 N 
shows the outlets operating at a recent stage of construc. I 
tion. Piezometer openings have been placed in the lining p 
of the right outlet of block 51 in both the intermediate tion 
and upper tiers. A piping system connects these open. cond 
ings to terminal boards conveniently located in the inspec- erall) 
tion galleries. on te 
Visually, the action of the prototype flow from the ever, 
intermediate tier thus far observed has corresponded can b 
iavorably with the model. The intake of air through shear 
the vents at the intersection of the apron with the face With 
of the spillway also substantiated the model studies cores 
Although the action of the deflectors with respect to the to est 
spillway flow cannot be ascertained until the dam is com. tional 
pleted, their location with respect to the outlet jet per- cal cl 
mits ample inflow of air beneath the deflector. Further be im 
detailed comparisons between model and prototype re- it is 
sults are to be expected after the dam is placed in regular variat 
operation. indica 
 =-= an * The hydraulic laboratory in which these studies were additi 
am made is a section of the Materials, Testing, and Control safety 
— a Division, supervised by R. F. Blanks and Arthur Ruett- 


gers, both Members Am. Soc. C.E., senior engineers in 
the Denver office of the Bureau of Reclamation. Design 
studies and investigations are made under the direction 
of J. L. Savage, M. Am. Soc. C.E., chief designing engi 


Fic. 8. CompL_erep Exrr at GRAND COULEE 
Deflectors at Top; Ventilating Holes Just Discernible at Bottom 


determined on the model by trial. In the prototype the 
header lines have a diameter of 6 in. while the feeder lines meer. S. O. Harper, M. Am. Soc. C.E., is chief engineer 
are 4 in. in diameter (Fig. 6). for the Bureau, and J. C. Page, M. Am. Soc. C.E., is 

The supposedly final design for the intermediate out- Commissioner of Reclamation. 
lets at Grand Coulee Dam, which is 
was developed under extreme ur- 
gency because of the progress of 
construction, did not have deflectors { 
over the outlets (Figs. 7 and 8), al- 
though consideration had been given 
to the excessive spray from the water 
dropping into the channel of the 
outlet. Later tests, however, showed 
that for the condition in which the 
spillway operated alone such spray 
formation would be critical. 

To eliminate this, the trajectory 
of the spillway jet was deflected 
above the opening in the face of the 
dam. The raised portion, or de- 
flector, was made parabolic in the 
direction of flow and was blended into 
the spillway face by reverse curves. 

With the addition of the deflector 
over the outlet, the thickness of con- 


crete between the cone and the face bt 
“a tion of t! 


of the deflector was increased con- = 
siderably beyond the minimum es- obtainab 

Core te sti 


tablished at the beginning of the 


aed 
studies as necessary for the rein- 


forcing steel. Advantage was taken 
of these projections to move the Fic. 9. 
elbow and cone 3 ft horizontally Boils and Spray in Foreground Suggest Tremendous Violence of Energy Dissipatio® 


ProtrotyPe Action CONFIRMS MopeEL RESULTS portance 
tive of th 
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Practical Shear Tests for Foundation Design 


Samples Extracted, Sealed, and Tested in Original Ring Container by Simple Process 
Gwe Bearing Values Consistent with Field Loading Checks 


By Trent R. Dames 


Juntor, AMERICAN Society or Civit ENGINEERS 
Dames AND Moore, Founpation Encineers, Los ANGELES, CALir. 


N solving any foundation prob- OUNDATION engineers have long tion. The first exploration of the 
| lem the first step is a field ex- recognized that sliding on shear sur- strong and weak portions of the sub- 
ploration to obtain all informa- faces is at the root of most important soil strata is often aided by an instru- 
tion possible concerning subsurface fatlures, but the difficulties in obtaining ment recording the pressure required 


conditions. The second step gen- shear tests representative of the true to force a steel needle into the soil 
erally is to make field loading tests strength of the soil in the undisturbed (somewhat similar to the Proctor 
on test footings or test piles. How- ground under an actual foundation have plasticity needle used in embank- 
ever, this cumbersome procedure heretofore been considered nearly prohib- ment control). The graph of soil 
can be avoided by using, instead, the itive. The procedure recommended here hardness (Fig. 1) thus obtained 
shear test method to be described. by Mr. Dames overcomes these difficul- aids in the selection of the locations 
With this method representative soil tes, and affords a method that is cheaper at which core samples are to be 
cores are tested in sufficient number and at the same time more comprehensive taken, and permits an approximate 
to establish their shearing and fric- than the familiar field loading test. interpolation of the supporting ca- 


tional strength and any other physi- 

cal characteristics, such as compressibility, that may 
be important to a particular problem. With these data 
it is possible to predict closely the magnitude of, and 
variation in the supporting capacity which would be 
indicated by a large number of field loading tests. In 
addition, the shear tests make it possible to study the 
safety of stresses produced in the deeper soils by the ac- 
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ton of the structure as a whole, a result not directly 
obtainable from loading tests. 

In planning a program of foundation investigation, 
core testing, and analysis, the decision as to appropriate 
tumber, location, and depths of samples is of first im- 
portance. The core samples must be truly representa- 
‘ve of the soils to be stressed by the completed founda- 


pacities between points at which 
shear tests are made. 

A preferred method of exploration is to sink a drilled 
shaft, 2 ft in diameter (costing 25 to 40 cents per ft), into 
which an observer can be lowered to inspect the soils in 
place, make visual and instrumental examinations, and 
take core samples. Core samples taken in the 2-ft holes 
are obtained by using a hydraulic jacking device to force 
the sampling tool (Fig. 2) into undisturbed soil in the 
side of the boring. If only small-diameter borings can be 
put down, the core sampling tool may be driven down- 
ward into undisturbed soil. For explorations below the 
water table, small-diameter cased borings and the 
sampling tool shown in Fig. 3 are generally used. 

The sampling tools shown have one feature that is not 
common, although a few such devices have been used 
elsewhere for several years—a series of brass rings | in. 
long by 2'/, in. in diameter, nested in the barrel of the 
tool to retain the cylinder of soil cut by the bit. These 
rings and their undisturbed contents are taken from the 
sampler barrel and immediately put into a supporting 
container which is promptly sealed. The core samples 
are kept in their ring containers throughout the entire 
process of handling and testing so that there will be no 
opportunity for the soil particles to lose or change the 
interrelationship that existed before the sample was 
taken. This precaution is absolutely necessary if reliable 
results are to be had. 

The disturbed zone of the sample has been observed to 
be confined to the outer '/, in. This disturbance is only 
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partial, much less 
than would occur if 
an oversized sam- 
ple were taken and 
later subjected to 
the handling in- 
volved in trimming 
it to the size re- 
quired for testing. 
In addition, the 
ring containers 
permit the ready 
sampling and test- 
ing of sands and 
friable sandy loams 
that could not be 
subjected to the 
trimming method. 
The large reduc- 
tion in time and 
cost of testing 
achieved with the 
ring sample con- 
tainers is very important in commercial work. 

For shearing these samples, the writer has developed 
the testing machine shown in Fig. 4. Three of the ring 
containers are held in such a way that the middle ring 
can be moved out of line with the other two by applying 
the shearing load. The three containers are placed in a 
carriage (A and A’) so arranged that all three rings are 
permitted longitudinal movement while only the center 
ring is permitted shearing movement. When the sample 
is adjusted, confining load or surcharge (compression) is 
applied to the ends of the cylinder by weights operating 
through a lever system (B). The amount of this sur- 
charge is normally made equivalent to the weight of the 
overburden but it may be varied at will to study other 
conditions. Compressive or expansive longitudinal 
movements during the testing of the sample are measured 
by a micrometer dial (C). 

When compression of the sample has ceased, the shear 
test proper is 
started. The lower 
half of the carriage 
(A’), here removed 
to show a par- 
tially sheared sam- 
ple in its container 
rings, has been pre- 
viously locked in 
place. The center 
ring is attached 
by a yoke to the 
shearing lever sys- 
tem (£), and 
shearing move- 
ment is measured 
by a micrometer 
dial (D). Dead 
load is usually ap- 
plied in uniform 
increments at uni- 
form intervals of 
time, and the de- 
flection readings of 
dials (C) and (D) 
are recorded for 
each increment un- 
til failure occurs. 
Plotting the read- 


Fic. 3. A More ELABoRATE UNDER- 
WaTER SAMPLER 


Fic. 4. Compact SHEARING UNIT 
Segmental Lever Keeps Mechanical Ad- 
vantage Constant as Sample Deforms 


ings produces two 


curves like those € 
these curves the 9700 


shearing strength 
of the sample is aces 
determined for the 


0.660 
surcharge and 
moisture condi- oa 
tions obtaining 2s 
during the test. 7620 

In the vast ma- 4° 
jority of cases, the ] 
curve of load 0.580 
against shearing 
cient for a deter- Shearing Lead, in Pounds 
mination of shear- Fic. 5. Srress-STRAIN CURVES Rox 


ing strength, but THE SHEAR TEST 
cases arise where 
the curve of load against longitudinal deflection more 
clearly defines the failure of the soil. In some soils, par 
ticularly certain clays, a knowledge of the rate of deflec. 
tion under successive increments of load is required in or- 
der to select the critical value. Very frequently a double. 
logarithmic plot of data will define a sharp yield point even 
though the arithmetic plot has a continuous curvature. 
In analyses of spread foundations based on tests of 
core samples, it is assumed that in the soil below any 
loaded footing there are shearing as well as direct stresses, 
and that when the shearing stress exceeds the shearing 
strength, plastic flow occurs. At this point the footing 
has reached its limit as a load-carrying agency. The 
stress relationships involved in these assumptions are 


developed by S. Timoshenko in his book, Theory of 


Elasticity, and by A. Nadai in his Plasticity. 

An actual zone of shearing failure and plastic move- 
ment was disclosed under an overloaded footing recently 
excavated. It is faintly but unmistakably discernible 
in the photograph, Fig. 6, and its pattern resembles the 
slip lines visible in etched specimens of overloaded steel 
The footing supported a bearing wall of a two-story 
masonry school, one wing of which was torn down largely 
because of this failure. 

The correlation of theory with experiment has been 
accomplished by a direct comparison of (a), the loads at 
which field bearing tests yielded, with (0), the com- 
puted yield points based on the shearing strengths of the 
supporting soils as determined by tests on samples ex 
tracted from the particular soils loaded by the test foot- 
ings. In the earlier comparisons, made while the writer 
and his partner were in the employ of the firm of Labarre 
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Unit Load on Test Footing, in Kips per Square Foot 
2 3 4 
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Unit Skin Friction on Test Pile, in Kips per Square Foot 


0 1 5 6 0 0.2 04 06 0.8 10 12 
on 
©) Fine Suity Sand | || % 
@ Fine Sand 
Yreid Point 
; 
| Sse SBE — 
Or 
20° 
Ny 
07 
i \ 
08 
16 32 48 64 80 96 0 10 20 30 40 50 60 70 


Total Load on Test Footing, in Kips 


Total Load on Test Pile, in Kips 


Fic. 7. Resutts or Typical Fre_p Loapinc TEsts 


(a) Spread Footings; 


and Converse, the area of the test footings used ranged 
irom 2 sq ft to9 sqft. More recently, the sizes of test 
jgotings investigated have been increased to 16 sq ft. 

In summarizing the results of correlations between 
loads, shearing stresses, and plastic flow, it should be 
noted that the load at which shearing stress exceeds 
shearing strength is the “yield point load’’ determined 
by field load tests accurately conducted in suitable 
increments (Fig. 7,@). The load at “yield point’ divided 
by the shearing strength of the soil gives results which, 
for the available record of tests, can be plotted as shown 
in Fig. 8. A probability curve put through this dia- 
gram gives a most probable ratio of 3.25, as indicated. 
[he ratio derived theoretically by Nadai is 3.14. The 
difference may be due in part to the crudeness of some of 
the earlier testing methods, but in any event the agree- 
ment is reasonably close. More recent tests give values 
consistently within 10% of the most probable value. 
However, a certain spread with soil type is observed; 
ratios greater than 3.4 invariably are for sand, while 
ratios less than 2.8 usually represent a type of silty clay 
whose freshly broken surface appears as a silky fracture. 

On the load-settlement curve in Fig. 7 (a), the slight 
change of slope at 2,500 Ib per sq ft agrees with a cor- 
responding value computed from the shearing strength of 
the soil at the edge of the footing and represents a local 
vielding of the unconfined soil at that point. This is not 
significant in determining the safe loading, for the pres- 
sures merely redistribute themselves under the footing 
as the soil continues to carry increasing loads until the 
primary shearing failure occurs. 

The shear tests may be performed either at field mois- 
ture or under the softening influence of increased moisture, 
which is sib 00 to the sample in the laboratory through 
porous stones while 
the sample is con- 
fined under its 

natural surcharge. 
|__| Tests of this latter 
type are of great 
importance where 
investigations con- 
ducted at the end 
of a long drought 
must be the basis 
for predicting the 
behavior of foun- 
dations that will be 
subject to wetting 
irrigation or 
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(b) Cast-in Place Piles 


heavy winter rainfall. A typical example of the variation 
of bearing value with moisture content is given in Fig. 9. 

A newer use for shear tests is the prediction of the load- 
carrying capacity of piling. This use was first applied 
to a type of cast-in-place pile formed by boring into the 
ground with a power auger and filling the resulting hole 
with concrete in complete contact with the soil. The 
foundation thus formed depends on ‘‘skin-friction” for 
its supporting value. Observations on such foundations 
used for a number of years in the weaker soils of Southern 
California seem to indicate that the bond between con- 
crete and soil has more strength than does the soil itself. 

If this is true, the ultimate failure of such a pile sup- 
port would be in straight punching shear along a cylin- 
drical surface in the soil immediately outside the contact 
between soil and pile. It has been possible to confirm 
this logical relationship by comparing the supporting 
value of the pile as computed from the measured shear- 
ing strength of the soil with its supporting value as de- 
termined by actual load test. Three checks within an 
accuracy of 5 or 10% have thus far been obtained, and 
a typical example is shown in Fig. 7(d). 

These indications of success with drilled cast-in-place 
piles suggested the application of the method to driven 
types of piling. Two new factors were found to be im- 
portant: (1) The friction of the pile material on the soil 
may be less than the shearing strength of the soil; and 
(2) in displacement piles, the shearing strength or friction 
developed is frequently that corresponding to a pressure 
greater than the confining 
overburden. 5000 

The value of the fric- 
tion of the pile material 
on the soil is ascertained 
by substituting a disk of 
the pile material for the 
center of the three rings 
of the shear test and mak- 
ing a friction test. Fric- 
tion values obtained in 
this manner have agreed 
well with the results of 
load tests on steel H-piles, 
which cause little dis- 
placement of the sur- 
rounding soil. In_ soft, 
saturated clay where no 
compaction could occur 
during the driving of dis- 
placement piles, the load- 
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carrying capacity of some wood piles agreed closely 
with the shearing strength of the soil. 

On the other hand, where compaction increased the 
pressure of the soil against the pile, it was found that 
driven, cast-in-place, and pre-cast concrete piles car- 
ried loads that could be evaluated by means of friction 
tests made under a pressure approximating the ultimate 
passive pressure indicated by the shearing strength of 
the soil penetrated. In some cases special types of con- 
solidation tests may aid in evaluating the permanency of 
these pressures built up around the pile during driving. 

The shape of the load settlement curve in Fig. 7(6) is 
characteristic of many pile tests on both drilled cast-in- 
place and driven piling. While a precise determination 
of the yield point is difficult and uncertain from the 
arithmetic plot, it has been found that almost invariably 
a clear and definite yield point may be established by 
plotting both the load and the settlement to logarithmic 
scales. The portions of the curve below the yield point 


Vou. 10, Nop 


will then appear as a straight line while those above wi 
be curved. 

Available checks are of course too few for certainty 
but their agreement with the logical background and wit}, 
the performance of existing installations is good. Th, 
writer has used the shear tests and friction tests, with , 
suitable safety factor, for designing a number of pile 
foundations when the possible savings did not justify cop. 
firming load tests. 

The methods of investigation and analysis outlines 
make it possible to obtain, at a reasonable cost on any 
specific project, data that will establish working Joga 
limits for different types of foundations at all feasjbje 
depths. With this information a logical selection may 
be made of the foundation best suited to requirements. 
The information furnished by shear tests is in many cases 
sufficient for the final design. On important or unusyal 
work supplementary information will usually be secured 
from settlement studies and field loading tests. 
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Ingenious Suggestions and Practical Data Useful in the Solution of 
a Variety of Engineering Problems 


Handy Chart Counts Bar Spaces 


By Artuur De JOHNSON, Jun. Am. Soc. C.E. 

Curer ENGINEERING DrarrsMaAN, Pustic Works OFfFice, 
l4ru Navat Disrricr, Peart Harsor, Hawai 

OR problems in the spacing of bars in reinforced 

concrete work, the writer has found the diagram re- 

produced here a convenient 


0 
tool. The interested reader 
may readily duplicate it on 

any suitably ruled paper. 

i nutes A pin placed at the zero point 

of the vertical scale will 
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facilitate construction. To apply, fold on the horizonta! 
line corresponding to the desired reinforcing bar spacing 
place the folded edge on the drawing, and read the num- 
ber of spaces or bars at the bottom of the chart opposite 
the terminus of the diagonal line indicated at the folded 
edge; or conversely, for a given number of bars at the 
bottom, follow the diagonal line up to the intersection 
with the vertical at the appropriate width, and read the 
proper spacing horizontally opposite. (Number of 
spaces is assumed equal to number of bars when edge 
distance is one-half of one space.) 


Shortcut to Indirect Leveling 


By H. Atsup, Jun. Am. Soc. C.E. 
Laure-, Miss. 


WHEN the permissible error of closure is one foot, 
and when accurate control lines have been estab- 
lished approximately ten miles apart, the methods of 
leveling described here have been found highly satisfac 
tory. The one-half step method is illustrated in Sketch 
(a). With telescope level, note that the lower hair inter- 
sects the rod at 10.50. Then lower the telescope and ob- 
serve the half stadia interval, say 7.50. This makes the 
H.I. = B.M. Elev. + 10.50 + 7.50 = 118. 

To use the step method shown in Sketch (5), with tele 
scope level, find a temporarily stationary object (flower 
tree, weed, or the like) intersected by the upper har, 
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then with the eye to the telescope raise the telescope until 
the lower hair intersects the selected object. The middle 
and upper hairs then lie on the rod as at 1.80 and 10.00, 
respectively. This establishes the half stadia interval of 
8.20, and the elevation at B becomes H.I. Elev. (or 118) 
+ 2(8.20) — 1.80 = 132.60. 

Continued use of these methods has demonstrated that 
the error introduced by using the rod interval at random 
inclination to the line of sight is adequately compensat- 
ing. An angle shot is recommended when the difference 
in elevation is greater than 1'/, steps, but by combining 
the step methods with angle shots and direct levels both 
speed and accuracy can be obtained. 


In Comment on Papers, Society Affairs, and Related Professional Interests 


Military Airports 


To rue Eprror: In the current issue, Mr. Hersum advocates 
protection of military air fields against bombing attacks and cites 
some of the possibilities of camouflage, decentralization, and cover. 

The problem of a ‘“‘bombproof’’ hangar should be comprehended 
in its full magnitude—no half way compromises. It would be well, 
perhaps, to emphasize that protection against incendiary and light 
bombs only does not constitute bombproof protection. Considera- 
tion must be given to 2,000, 4,000, and even 6,000-Ib projectiles re- 
leased from 20,000 to 30,000-ft heights with a consequent kinetic 
energy of 180,000,000 ft Ib. 

Such projectiles would penetrate in plastic clay, 70 to 80 ft; 
in loose sand, 60 to 70 ft; in solid reinforced concrete, 25 to 30 ft; 
and in laminated reinforced concrete, 12 to 15 ft. 

Since the requirements of a bombproof shelter in earth consist of 
icover of, say, 100 ft, the roof load will be about 10 kips per sq ft. 
A bomber’s wing spread demands a span of 200 ft. Thus, the roof 
s loaded with about 2,000,000 Ib per lin ft. Such heavy loads and 
big spans suggest the following considerations: 


Slab roofs may seldom be feasible, and trusses for such loading would be 
0 to 40 ft deep 
2. Arches, preferably laminated concrete arches or of barrel-shell type, are 
a logical form of structure for such loading. 


SS ore 10 Ft Earth 24” Loose Gravel or Clay 
5 Ft Sand. “18” Reinforced Concrete Slabs * 


Ft Clay 
t Fascines | 
5 Ft Sand 
Double Reinforced Concrete Arch 
Cinder Concrete Arch, ) Air Duct 
Asphalt 
f A Af 
ravel V f= 
| 
\ / 4 i 
pe 
° ! 
H 


Fic. 1. Laminatep ARCH FoR A BomBPpROOF HANGAR 


3. The use of laminated flexible reinforced concrete slabs to protect the 
arch would reduce the depth of earth cover and, consequently, the arch thick- 
ness. 

4. Heavy foundation loads of 1,000 tons per lin ft require special footings 
and anchorages and might, therefore, necessitate rock foundation or piles 

5. The cost of such a hangar might run as high as $5,000 per lin ft; the 
housing of a plane 150 ft long might cost $750,000. 

6. Burying the structure introduces the problems of ground water, exces- 
sive lateral pressure, excavations, exits, and ramps, all adding to the costs. 
Covering, on the other hand, would permit original construction on the sur- 
face, with earth protection added later. 

7. The unusually heavy load requires unusual structures. The possibility 
of developing new materials of higher elasticity and tensile strength should be 
considered and investigated—also, the loading of present materials up to their 
elastic limits; or of having over-rigid frameworks with hinged, collapsible wall 
panels. Brick, a material without tensile strength, is of no purpose. The 
complete failure of brick walls can be seen on pictures from Europe—they do 
not resist the action of even the smallest explosive bomb. 


Because the unique problem involves also vibration, impact, 
suction, and other forces, too much time should not be spent in 
trying to apply the conventional types of construction; instead 
the ingenuity of American engineers should be directed toward 
creation of new and progressive forms. The laminated arch in Fig. 
1 is a suggestion. 

The principle of decentralization of personnel is sound. How- 
ever, ground and craft forces should be located near their planes, or 
provision should be made for rapid transportation. Burying 
utility lines ‘‘beyond all possible danger’’ means a depth of 100 ft. 
Double or triple lines properly interconnected and at shallower 
depths might be more practical. Placing of oil tanks and supplies 
below the hangar, in case of explosion, might cause the whole 
hangar to be damaged. If the oil tanks were placed on the side and 
at somewhat higher elevation, the flow could be by gravity and any 
explosion would be less disastrous. 

The writer feels there is little difference between military and 
civilian air fields in time of war. Both can be used for military pur- 
poses and should be appropriately equipped therefor. With re- 
spect to over-arching of stresses around a hole, in view of the high 
speed of impact (1,000 ft per sec), it is doubtful whether stress 
transformation in a rigid material might occur in such a short in- 
terval. If the ‘“‘arching’’ would not occur, structures dependent on 
such arching might fail. Also the suggestion that the runways be 
above the hangar exposes two vital elements to a single projectile. 
A normal runway may be quickly restored by filling the crater with 
earth (bulldozing), but the repair of a runway over a damaged 
hangar roof would be less simple. 

The writer wishes to compliment the author in tackling the sub- 
ject of military air bases, a subject which in this country, is still in 
the pioneer stage. It is to be hoped that his paper will stimulate a 
further exchange of engineering ideas on this purely engineering 
problem. 


Josern D. Lewin, Assoc. M. Am. Soc. C.E. 


Consulting Engineer 


Brooklyn, N.Y. 
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agee the lower cost of fuel has come improvement in power plan: 
Ady antage . of H av) Roller ment, resulting in the use of less fuel per kwhr just as Mr od 
To rue Eprror: In “Modern Construction Methods on Earth Shows in his statement concerning the Detroit Edison Company ; 
Dams—Part II,”’ in the September issue, in connection with the All fuel purchased by the Kansas City Power and Ligh: ( ”m- : 
compaction tests conducted at Wappapello Dam, Mr. Floyd states P@ny is purchased on a Btu basis wherein the shipper is paig a and | 
that the possibly slight advantage of the heavy roller would not Premium if he exceeds his guarantee point, and in the majority of - 
justify the increased cost of purchasing and operating such rollers cases the shippers do exceed their guarantees and are pai more - 
This statement is correct for the particular case in question, in- for a ton of coal than they originally asked. -_ 
asmuch as a change order, involving additional costs to the govern- Purchasing coal on a Btu basis is the only logical and fair ; thod , = 
ment, would have been required. However, if the results of the field Of purchase. The shipper has an incentive for shipping cleaner rvs : 
compaction tests had been available at the time when the speci- ©0al because he gets a better price for his product. He ships fewer goon 
fications were drawn up, the undersigned would have favored the tons but gets more money per ton. The customer has a better . ~ 
use of the heavier rollers in view of the following facts quality of coal, handles fewer tons of coal and ash, and pays no palat 
The natural water content of the borrow material was, in general, ™ore per million heat units. The only loser is the railroad com. — 
from 3 to 4% below the optimum water content for the specifica- | Pany, which collects less freight. However, Mr. Thomas brings — 
tion sheepsfoot roller except during the rainy season when dirt- out the fact that in most cases the railroad gets more for hauling em 
moving operations were, of necessity, considerably curtailed. the coal than the coal company gets for producing it, and selling a 
Thus, during the major portion of the working season, it was neces- coal on a Btu basis may be one way of diverting money from the - ; 
sary to add water to the material. This water was added onthe em- railroads’ pockets to the coal companies’ pockets. — 
bankment, partly prior to placing fresh material and partly after It is not uncommon to reduce the ash content of coal from 6 to 
spreading operations. The general run of material contained an 8% by washing or to increase the heat content 1,000 Btu. If we me 
average of about 20% clay sizes and was sufficiently impervious apply this process to 11,500 Btu Kansas screenings with a freight ee 
so that the added water, particularly that on top, would not pene- _rate of $1.35 to Kansas City, the shipper would ship only about 920 _ 
trate the entire layer unless special measures were taken to effect tons instead of 1,000 tons and would receive about 22 cents a ton yo n 
it. Further, it was found that delay between the spreading of the more for his coal, based on present prices. > 7 
material and rolling, resulting from the time required for removal Missouri mines that once were shipping 9,700 Btu coal (before it ave 
of over-size rock, would frequently result in a hard crust on top of | was purchased on a Btu basis) are now shipping 10,500 Btu coal r * 
the spread layer due to surface drying. Attempts to break up this without washing. Obviously they have found that cleaning, arr 
crust and mix the material by means of a few passes of a light at least to this extent, is profitable. — 
scarifier did not meet with much success, and it was soon found In this limited discussion I have attempted to cover just one mi 
that unless some more positive means of mixing were employed, the point that I believe will be of benefit to both the shipper and the nese 
specification roller would, in many places, either ride the top crust, | consumer—that is, buy coal on a Btu basis, receive cleaner coal, the t 
the feet not breaking through, or, where the rolling followed the and pay less freight. But ‘ 
wetting more closely, penetrate the top inch or two of soft material E. L. McDonaLp ‘s due 
and ride the middle of the layer where lack of moisture and the Results Engineer, Kansas City Power and Let 
presence of rock fragments prevented penetration of the entire Light Company oie 
layer. The behavior of the heavier sheepsfoot roller was in direct Kansas City, Mo. e's fi 
contrast to this, the feet (10 in. in length) penetrating through the of ws 
unsoftened or rocky portion of the layer and breaking it up effec- effecti 
tively with attendant distribution of moisture 2 comes 
In order to obtain the desired degree of compaction with the Land Subdivision Problems rate © 
use of the specification roller, the following requirements were pee 
necessary (1) rigid control of the moisture content of the placed To tHE Eprror: In connection with Mr. Kinslow’s article on gan, f 
material, and (2) control of the distribution of the moisture through- “A Graphical Method for Land Subdivision Problems,” in the neight 
out the layer prior to rolling by mixing operations. August issue, it seems to me that such appropriate occasions for ae 
On the other hand, tests made with the heavy roller showed that accurate computations by the use of the calculus should not pass astion 
the desired degree of compaction could be obtained, during the without comment. In 1 
normal working season, with no control of the water content. For instance, after solving triangle A BJ (Fig. 1), assume BJ the ony, 
Both requirements listed above involved considerable expense both y-axis and JD the x-axis. Then the equation of the line BC be- be ma 
to the contractor and to the government. It appears that the total comes y = mx + b, where m equals the tangent of the line with the tions 1 
expense of such, over the entire length of the job, would exceed the _x-axis and 6 equals the intercept of the line on the y-axis, and the silly, 
additional expense involved in the use of the heavier rollers. In : 6 a ma? 1990—: 
addition, a more uniformly dense embankment would have been emaining area desired equals { yx = f, (mx + b)dx = | idealis 
obtained by use of the heavier roller. + ba, where a may be computed as the required distance along the realisn 
Vicksburg, Miss. W. L. Wetts, Assoc. M. Am. Soc. C.E, *-@Xis from J to E. Roches 
Assistant Engineer, U.S. Waterways 
Experiment Station c 
y 
Buying Coal on a Btu Basis | , 
0° 
To tue Eprror: In connection with the subject of coal for | Trend 
power generation, presented by Mr. Thomas at the Spring Meeting ee Rat, | D , some 1 
of the Society and abstracted in the August issue of Crvrm ENGrI- / é lel to t 
NEERING, the experiences of the Kansas City Power and Light Fic. 1 indicat 
Company may be of interest techni 
Statistics cited by Mr. Thomas show that the average cost of ; ; ’ Will 
bituminous coal mined in the United States in 1928 was $4.12 per Computations of this type can usually be made quite simple by in 194 
ton delivered. This dropped to $3.55 in 1933 and was back up to properly choosing the origin and orientation of the axes. Mas , 
$4.01 by 1935, 2.75% lower than the 1928 price: There can be no Scappoose, Ore. H. G. PALmBere, Assoc. M. Am. Soc. CE their j 
question but that these figures are correct and represent the “‘aver- corpor 
age”’ selling price of all bituminous coal mined. However, the a const 
are far from correct for the cost of coal for the production of Prd [Editor's Note: In connection with W. G. Frost’s discussion of Tod 
in Kansas City, where during these same years the cost dropped Mr. Kinslow’s article, which appeared in the October tssue, their B 
over 37'/2%. Furthermore, if we bring statistics for this city 4) quantity — in the equation for determining the value of obta 
up to date and include the average cost of coal in 1939, the drop is tan FBH Appro 
over 42.5% of the cost per ton of coal delivered in 1928, and with of JE should be negative instead of positive. | degree 
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Trouble Ahead! 


To ve Eprror: In consonance with the “good neighbor” policy 
Buenos Aires and Havana conferences a half billion more 


nd 
aos bh added to the $200,000,000 American taxpayers’ dollars 
availa) ec for Latin-American export-import bank loan distribu- 
von 

On the face of it this is high statesmanship; the European War 
has paralyzed the export market for the South American area and 
the ting economic conditions make it ripe for Hitler’s future 
comy economic penetration and subjugation. But the un- 
palatable truth is that these countries have already scorched the 
angers of the American investing public, to a present total of 1'/, 


pillion post-war unpaid loans; they rate as liberal borrowers and 
tragically poor payers. And, to make matters worse, with the 
exception of coffee, their products of cotton, meat, wheat, copper, 
and so on, are the very things of which the United States already 
has great surpluses. 

The writer's 28 years’ residence in, and consequent observation of, 
Latin-America give him uneasiness concerning the possible out- 
come of these loans. Lovable, hospitable, and cultured as so many 
Latin-Americans certainly are, nevertheless one wonders if due and 
realistic consideration will be given by the managers of these loans 
to the psychology of native leaders and populations concerned. 
Do we realize how often weak or unfitted, self-seeking or actually 
adventurous leaders “boil to the top”’ in the politics and govern- 
ment of those countries? Such countries tend to lack the great 
middle class that so makes for stability in a republic. 

With weak nations everywhere trembling for their future eco- 
nomic and political survivals Tio Samuel (Uncle Sam) just now is a 
haven in time of storm to Latin-America; he looks to them like 
the benevolent old gentleman the cartoonists like to picture. 
But what of the future? Does one love the man to whom money 
is due—and overdue? It’s so much nicer to borrow than to repay! 
Let us not fatuously believe the German merchants (who locally 
everywhere down there exchange their wares in trade for the grow- 
er's raw products), already deeply entrenched through local ties 
of marriage, credit, and politics, will miss their chances for local and 
eflective anti-American agitation. Then the day of reckoning 
comes. The now benign export-import bank loans will then 
rate as Shylock’s doings that were masqueraded as Santa Claus’s. 

And the El Coloso del Norte (the Northern ogre) idea and slo- 
gan, now buried by current events, the indulgent smiles of ‘good 
neighbors,’ and idealistic hopes, can later be made to sound as 
threatening, indeed, to barefoot José and Juan or a supersensitive 
nationalist 

In the desideratum for caring for Latin-American trade, econ- 
omy, and independence now, let us earnestly hope the loans are to 
be made with infinite wisdom. Otherwise they may beget situa- 
tions as bad or worse than the.ones they cure. And it would be 
silly, indeed, to repeat the absurdities of the Latin-American 
1920-1924 loans of lamentable memory simply because American 
idealism and defense hysteria had blinded our common sense and 
realism 


Rochester, N.Y. Ravpu Z. KIRKPATRICK 


Study of Engineering Trends 


To rue Eprror: The article by R. O. Thomas on “Engineering 
Trends in California,”” which appeared in the July issue, presents 
some worth-while statistical data that are significant of and paral- 
lel to the national trend. The resulting analysis of factual data is 
indicative of a definite trend towards a horizontal line—routine 
technicians—wherein the freedom of opportunity is curtailed. 

Will those junior engineers, of whom 52% were in public service 
in 1940, be rewarded for their ability, initiative, and hard work? 
Most of them will be submerged below the horizontal line where 
their identities are lost in civil service or within the machinery of 
corporations. Very few will ever reach the independent status of 
4 consulting engineer. 

Today most of the young graduate engineers who have received 
their B.S. or M.S. degrees are confronted with the serious problem 
if obtaining employment suitable to their professional requirements. 
Approximately 10,000 men in the United States receive engineering 
degrees annually, and there are 50,000 engineering students at- 
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tending our universities. In addition, the junior colleges are pro- 
ducing subprofessional or semi-professional engineers—in other 
words, technicians with at the most two years of junior college 
work—who are in a large measure in competition for jobs with the 
young graduate engineer with his B.S. or M.S. degree. What is 
the saturation limit? Can industry properly absorb the increasing 
product of our colleges? I think not. On the other hand, our 
national defense program will temporarily help to take up some of 
the slack, mostly in non-productive or military work. After the 
national defense activities have spent their force and the world is 
bankrupt, then “‘aprés moi le déluge.”’ 

Mr. Thomas's analysis shows that in a 15-year period those en- 
gaged in private practice decreased from 30 to 14%. Why? 
I think the most important reasons are the following: (1) Govern- 
mental policies tending towards unlimited socialization and regi- 
mentation; (2) competition by salaried engineers, particularly 
those on public payrolls who are permitted to do private consult- 
ing; (3) competition by collegiate instructors who have practically 
no overhead costs and who are in most cases on public payrolls; 
(4) competition by industries that provide ‘free engineering serv- 
ice’; (5) competition by the ‘“‘engineer-constructors’” who are 
in reality contractors furnishing engineering design services; and 
(6) competition by unscrupulous and generally low-grade practi- 
tioners and some architects who hire technical help at low wages. 

Will our national engineering societies do something construc- 
tive to correct these existing conditions? The welfare of the engi- 
neering profession demands definite action before it is too late. 


R. M. BEANFIELD, M. Am. Soc. C.E. 


Los Angeles, Calif. Consulting Engineer 


Spillway Coefficients from Model Tests 


To THe Eprror: I was interested in Mr. Offitzeroff's article on 
“Model Studies of Overflow Spillway Sections,” in the August 
issue. The unusually high coefficients there reported undoubtedly 
result from the formation of areas of negative pressure immediately 
below the crest which in effect increase the total head acting on the 
spillway. Tests on small scale models may involve negative 
pressures of such magnitude that they cannot be realized on the 
prototype. Similitude is achieved and the model results are trans- 
ferable to the prototype as long as neither the model pressures nor 
the corresponding prototype pressures reach the vapor pressure of 
the water, at which point cavitation begins. The actual magni- 
tude of the air pressure on the water surface is of no consequence 
as long as both model and prototype pressures are kept above the 
vapor pressure. This has long been recognized and applied in 
turbine testing, particularly with respect to the cavitation limit. 
In the case of spillway models, it is easy to measure pressures at 
points of sharp curvature and discard all test results in which im- 
possible prototype pressures occur. 

Reduction of the overlying atmospheric pressure to the same 
scale as the linear dimensions of the model would prevent the pre- 
diction by the model of impossible negative pressures in the proto- 
type. It would not insure complete similitude. Because discon- 
tinuity of flow begins at the vapor pressure, and because the vapor 
pressure is independent of the model scale, the usefulness of such a 
model would be very seriously limited. 

Consider a 1:15 scale model using water at 68 F and with the 
overlying atmospheric pressure of 33 ft of water reduced to one- 
fifteenth or 2.2 ft. In such a model, absolute pressures below 0.77 
ft of water, which is the vapor pressure at this temperature, cannot 
exist. The corresponding absolute pressure in the prototype is 
11.5 ft. It is clear that the model cannot reproduce the range of 
prototype pressures which exist between 0.77 ft and 11.5 ft. Con- 
sider again a model scale of 1:30 and a water temperature of 86 F. 
At 86 F the vapor pressure is 1.40 ft of water. An attempt toop- 
erate a 1:30 scale model with the atmospheric pressure reduced to 
one-thirtieth, or 1.1 ft of water, would result in the prompt evapora- 
tion of the model water supply. The conclusions regarding the 
prototype, which would be drawn from the experiment, are clearly 
of questionable value. 


G. H. Hickox, Assoc. M. Am. Soc. C.E, 
Senior Hydraulic Engineer, 


Norris, Tenn. TVA Hydraulic Laboratory 
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Submerged Dam Experiments 


To THe Eprror: I feel obliged to call attention to some miscon 
ceptions that exist in Mr. Offitzeroff’s article in the August issue. 

It is stated that the effect of submergence on the discharge is in- 
dependent of Q and H and that “‘In this respect our data fully co- 
incide with the American data.” The data to which reference is 
made are the well-known and much-quoted submerged dam experi- 
ments reported by the U.S. Deep Waterways Board. The tests 
were made under a constant head. For this reason, no variation 
with // was possible nor could any tendency towards variation with 
O have been detected. 

Elsewhere in the article, the direction of flow with respect to the 
dam used by the Deep Waterways Board is incorrectly stated. 
The fact that the downstream rather than the upstream face was 
vertical and the ratio of head to height of dam—6.6 ft and 5.28 ft, 
respectively —makes the dam even more atypical than indicated. 

In view of the author’s statement that the ‘‘results. . . are still 
enjoying a merited success both in the United States and in 
Europe,”’ it seems desirable to call attention to these peculiarities. 


Epwarp Soucek, Jun. Am. Soc. C.E. 
Associate Hydraulic Engineer 


Balboa Heights, C.Z. The Panama Canal 


Reclamation Extravaganza? 


Dear Srr: In the October number of Crvi. ENGINEERING the 
Commissioner of Reclamation, John C. Page, presents a “‘Broad 
View of Reclamation.” I should like to comment on certain quo- 
tations from that article. 

In answer to Mr. Page’s statement that, ‘“‘For the last 15 years... 
the federal government has been virtually the only agency engaged 
in irrigation development,” it may be pointed out that this is true 
because such developments are necessarily so costly that they are 
not economically justifiable or profitable for private enterprise or 
for farmers on the basis of enterprise or for farmers paying the 
cost. For the same reason, the consumer cannot afford the luxury. 

The ‘2,500,000 additional acres”’ to be irrigated according to the 
Bureau of Reclamation’s ‘“‘construction program”’ will not support 
a million people, on the basis of said people being self-supporting 
and repaying the cost of reclamation. The excess cost of the pres- 
ent great and costly construction program will have to be paid out 
of the public treasury, thereby laying an excess and unnecessary 
cost upon the nation’s food supply. Without the additional acre- 
age, the nation is producing more thanenoughfood. The govern- 
ment is saying that existing acreage is too great and is reducing it. 

The water shortage and consequent “desolation or stagnation” 
exist because irrigation acreage has been unwarrantably extended 
as is now evidenced by devotion of about one-half of a great and 
costly program to rehabilitation projects. Upon the nation's food 
supply, excess cost upon excess cost is being laid, and again the 
public treasury must carry the load 

The Grand Coulee Dam is an unprecedented extravaganza for 
which there is no possibility of justification in irrigation develop- 
ment. The nation cannot afford to pay the excessive cost of any 
food produced thereby. In lesser degree, this is also true of the 
Hoover Dam. In the Central Valley of California there is, in 
overdraft upon underground water due to over-extension of irriga- 
tion acreage, a shining example of water shortage. Here, the re- 
habilitation stems from the gigantic Shasta and Friant dams. 
Again, the nation cannot afford the cost of food so produced 

Theodore Roosevelt's statement that “it is . . . right for the na- 
tional government to make the streams and rivers of the arid re- 
gions useful by engineering works for water storage . . .,” is valid 
per se. But, unfortunately, transportation by improved river 
channels is more costly than by railway. The Missouri River with 
its Fort Peck extravaganza is an extreme example. River channel 
improvement is no warrant for much of the irrigation development 
under way or proposed 

The facts cited in the article constitute one of the reasons why 
the national debt has grown to staggering size—a situation most 
unfortunate in view of the necessity for the national defense pro- 
gram now under way. It is or should be a national scandal that 
while the government is spending enormous sums of money in en- 
largement of agricultural production it is paying farmers equally 
large sums to reduce that production. 


” 


Vou. to, Nop 


On the other hand, the engineering department of the R, au of 
Reclamation, which is not responsible for the reclamation t ¥ of 
the Bureau, has, in the magnitude and technical sound; and 
excellence of its designs and constructions, written a shining = 
in the annals of irrigation engineering _ 
Oakland, Calif J. L. Camppett, M. Am. Soc Cp 


Proposed Standards for Land 
Description Studied 


To THe Epiror: I was particularly interested in the paper by 
Professor Kissam on “‘Proposed Standards for Land Deseri; tion. 
because it is somewhat along the line of work being carried on iy 
this state by a committee of the Virginia Section of the So, iety 
The Virginia records on land surveys are probably in as bad Shap 
as anywhere in the country, because there has never been any con 
trol over the way surveys were conducted, or over the manner jp 
which they were finally platted. 

The committee to which I refer was appointed in February 1940 
by the Virginia Section, to study the need for drawing up a set of 
specifications under which all land survey plats would be submitted 
This committee has now completed its report, which unanimously 
recognized the need for such specifications. These are outlined. 
since any administrative body that may eventually be set up to 
carry them out would naturally attend to the details itself. Th, 
report has six recommendations dealing with: Survey Methods, 
Calculations, Plot of Survey, Plane Coordinates, Administration. 
and Legislation. 

The committee was originally proposed in order to get some con- 
trol over plats turned in for record. The first meeting, however. 
led to the belief that the recommendations should go further than 
this. If the final report is adopted by the Virginia Section, ou 
next step will be to get favorable action by the legislature. If this 
comes about, all further property surveying will be carried out ona 
much higher plane than at present. 

The recommendation regarding plane coordinates simply sug 
gests that this method of designating points will be acceptable in 
descriptions. It provides an entering wedge for a later attempt 
to have the Virginia system of plane coordinates legally recognized 
by the legislature. Such a system is being laid out in the state as 
funds become available, but as yet no law has been adopted regard- 
ing its use. 

The recommendation dealing with the plotting of surveys rm 
quires that the plot be a first-class engineering job which is capable 
of no misinterpretation. This latter is naturally desirable and 
essential, but in too many cases has not been carried out. Al- 
though our committee has made no attempt to specify how descrip 
tions should be written, the requirement of a first-class plat to ac 
company any description should help solve the problem of poor de 
scriptions. 

T. H. Evans, Assoc. M. Am. Soc. C.E 
Associate Professor of Civil Engineer- 


Charlottesville, Va. ing, University of Virginia 


Describing Engineering Materials 


Dear Sir: In the November number there is an article entitled 
“Fitting Rolled Earth Dams to Local Materials,”” by B. K. Hough, 


Jr. 

In Fig. 1, I note that the word “‘pervious”’ is written in 
both the inner and outer faces of the banks, and in (c) it appears 
on the outside of the banks 

This brings to my mind the fact that many years ago in 
construction of the Upper Roxborough Reservoir in this city, sim 
lar layers were marked on the drawings ‘‘poorest material It 
was, of course, intended that the poorest materials on the si 
should be placed in the designated part of the reservoir banks, and 
that the other and better materials should be placed in the cor 

The reservoir leaked badly when it was first filled, and it was said 


bh) on 


th 
Lait 


that the contractor had conscientiously sought out all the po 
materials he could find in the vicinity and deposited them 1 
banks where the designation ‘“‘poorest material’ was written 
would respectfully call attention to the fact that the word ‘| 
vious”’ is not the best kind of description. : 

Sotomon M. Swaas, M. Am. Soe. CE 


Philadelphia, Pa. Consulting Engineer 
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SOCIETY 


AFFAIRS 


Official and Semi-Official 


Plans for Eighty-Eighth Annual Meeting 


Some Advance Information on Events for January 15-18, 1941, in New York City 


er aus of the program of the Eighty-Eighth Annual Meeting 
f the Society, to be held January 15-18, 1941, are rapidly being 

d. Present indications point to a meeting of much in- 
‘co members and ladies alike. Although arrangements are 
further perfected from day to day, advance news of the pro- 
can now be given out. 


BuSsINESS MEETING 


Sessions will start on Wednesday morning, January 15, with the 
annual business meeting. As an important detail, the conferring 
of Honorary Memberships and the award of Society medals and 
prizes for papers will follow. The recipients of Honorary Member- 
hip in the Society will be Charles P. Berkey, George H. Fenkell, 
lohn D. Galloway, Frank G. Jonah, and Reginald H. Thomson. 
Notice of prize winners and of their papers in TRANSACTIONS has 
already been given in a previous issue. It is expected that these 
men, together with the new Honorary Members, will be present 
in person to receive these fitting tributes to their engineering suc- 
cess 

A special event at this Annual Meeting will be the conferring of 
the John Fritz Medal on Ralph Budd, M. Am. Soc. C.E. This 
medal is not restricted to Society members and hence its award toa 
civil engineer is a matter of congratulation. The Society is proud 
to make this ceremony a feature of its Wednesday session. 

After the formalities of introducing the President-elect and the 
new Vice-Presidents and Directors, the meeting will recess for 
luncheon on the fifth floor of the Engineering Societies Building. 
Immediately following, the afternoon general meeting and the Stu 
dent Chapter Conference will convene. These gatherings also will 
be accommodated in the headquarters building. 

TECHNICAL PROGRAMS 

A day and a half have been reserved for the technical meetings. 
These have been scheduled as follows: 

Wednesday afternoon—General Meeting and Student Chapter 

Conference 


Thursday (all day)—Technical Division Sessions 


The following Divisions have programs in preparation: City 


Planning, Highway, Power, Sanitary Engineering, Structural, and 
Waterways. Each has at least one session in prospect, some more 
than one. No joint sessions are contemplated. 


DATES OF SMOKER AND DINNER DANCE INTERCHANGED 


Particular attention is called at this time to a change in the dates 
of the smoker and dinner dance. Circumstances have led to the 
assignment of the smoker to Wednesday evening, January 15. 
Conversely, the dinner dance is now set for Thursday evening, Jan- 
uary 16, and the ballroom of the Hotel Waldorf-Astoria has been 
reserved for the gala event. The smoker will be held at the Man- 
hattan Center; plans for this program contemplate an entertain- 
ment lasting about an hour, the rest of the evening being free for 
looking up friends and visiting. Light refreshments and smokes will 
be provided. 

The Ladies’ Committee is making plans to entertain the ladies 
at luncheon on Thursday, January 16, at the Biltmore Hotel, to be 
followed by a fashion show and tea in the afternoon 


INSPECTION TRIPS ON FRIDAY 


Instead of the customary all-day Friday excursion, the com- 
mittee is arranging a number of inspection trips to points of engi- 
neering interest. One or more of the excursions will be of particular 
appeal to the ladies. 

On Saturday, the Sanitary Engineering Division, in cooperation 
with the New York State Sewage Works Association, will have an 
inspection trip to sanitary works in the vicinity. 


EARLY REGISTRATION DESIRED 


In view of the likelihood that the forthcoming meeting will at- 
tract a large number of members, early registration is urged. A 
summary of the program and a registration card will be mailed to 
the membership in order to enable members to order tickets for 
trips and social events in advance. As usual the final program of 
the Annual Meeting will be published in the January issue of 
Crvit ENGINEERING. Those who are enabled to make advance 
plans to combine a visit to New York City with the attractions of a 
Society meeting, with all the technical and social advantages which 
these connote, will be amply repaid. 


Professional Records of Nominees 
Brie} Biographical Sketches of Candidates for Society Offices 


FREDERICK H. FOWLER 
FrepericK H. FowLer was born at Fort Custer, Mont., on 
March 30, 1879, and graduated from Stanford University in 1905, 
with the degree of A.B. He then became engineer in charge of 
construction of the California section of Laguna Dam on the 
Colorado River, near Yuma, Ariz., and in 1906 and 1907 was engi- 


neer on surveys for a proposed American River water supply for 
San Francisco. He then returned to his alma mater, where for a 
year he was instructor in civil engineering. In 1909 Mr. Fowler 


was engineer on topographic surveys in Michigan, and in 1910, 
ngineer on sewer construction in California. Except for a period 
of war service as a captain with the 211th Engineers at Camp 
Meade, Md., he was for the next twelve years (1910 to 1922) hydro- 
electric engineer and district engineer for the U.S. Forest Service at 


San Francisco, and during the last two years of this period he served 
aS engineering representative in California and Nevada of the 
Federal Power Commission. 

Sir 1922 Mr. Fowler has maintained an engineering practice 
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in San Francisco. He has served as consultant to the Corps of 
Engineers, U.S. Army, on the design of dams on the Yuba, Bear, 
and American rivers; to the Federal Emergency Administration of 
Public Works; to the Flood Protection Planning Committee of 
Greater Kansas City; to the National Park Service; to the Los 
Angeles Department of Water and Power; and to other organiza- 
tions. He was special consultant for the PWA on the Fort Peck, 
Grand Coulee, and Bonneville dams, and served on the Board of 
Review of the Altantic-Gulf Ship Canal. Mr. Fowler was also 
director of the National Drainage Basin Study (1936) and was a 
member of the Governor’s Commission to Investigate Causes Lead- 
ing to the Failure of St. Francis Dam, and of the California State 
Committee on Water Resources Investigation. 

He was elected a Junior in the Society in 1906, Associate Member 
in 1911, and Member in 1924. He served as Director from 1928 
to 1930, and has been a member of the Special Committee on Effect 
of Earthquakes, of the Special Committee on Flood Protection 
Data, of the Committee on Masonry Dams, and of the Executive 
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Committee of the Engineering 
Economics Division. He was 
president of the San Francisco 
Section in 1939. From 1925 
to 1931 he served as chairman 
of the San Francisco Advisory 
Committee of the Engineering 
Societies’ Employment Ser- 
vice. His other affiliations 
include membership in the 
Society of American Military 
Engineers, the Seismological 
Society of America, the 
American Ornithologists 
Union, the California Acad- 
emy of Sciences, and the Stan- 
ford Alumni Association (of 
which he is ex-president). 
He is a director of the Engi- 
neers’ Club of San Francisco, 
and a member of the Cosmos 
and the Army and Navy 
Clubs of Washington, D.C 

During the past few years Mr. Fowler has made extensive studies 
of flood volumes in the Mississippi tributaries. He is the author, 
also, of various papers on power development, dam design, the 
Colorado River, and other subjects and, in 1923, published Hydro- 
electric Power Systems of California. 


Freperick H. 


Nominee for President of 
the Society 


H. Srevens 

Cuar.es H. Stevens was born in Harrisburg, Pa., on October 
21, 1875. He was educated in the public schools of Harrisburg and 
later, after removal to Philadelphia, in evening technical schools 
and by home study. At the age of twelve he was indentured to 
Thomas Shaw, a noted mechanical engineer and inventor of 
Philadelphia, and served a nine-year apprenticeship at the machine 
trade. He was then employed for two years by the Reading Rail- 
way Company of Philadelphia as a draftsman on ship repairs and 
maintenance, and on construction plans for a grain elevator, sev- 
eral freight piers, and on general railroad maintenance work. 

In August 1900 he entered the service of the City of Philadelphia 
as a draftsman in the Bureau of Surveys on plans for highway and 
railway bridges. In February 1903 he resigned from the city 
service to enter the employment of the Philadelphia Rapid Transit 
Company, where he was engaged for four years on the design of 
several sections of the Market Street subway and elevated railway. 
Upon the completion of this work he returned to the Bureau of 
Surveys as engineer in charge of planning the elevation of the 
tracks of the Reading Railway System to abolish a large number of 
grade crossings. This engagement continued until March 1913 
when he became Superintendent of High Pressure Fire Service for 
a few months on a special assignment to clean up the work of sev- 
eral unfinished pipe-laying contracts 

In July 1913 the City of Philadelphia embarked on an extensive 
program of subway and elevated railway construction, and the 
Department of City Transit was organized to take charge of this 
work. Mr. Stevens was 
transferred to this depart- 
ment and placed in charge of 
the design and planning of 
the new system. In August 
1930 he became chief engi- 
neer of the Transit Depart- 
ment and was the engineering 
executive in charge of transit 
construction until January 
1940, when he retired to en- 
gage in private practice as 
an engineering consultant. 

For more than 37 years 
Mr. Stevens’ work centered 
on the improvement of trans- 
portation facilities. During 
this period he was engaged on 
the planning, design, con- 
struction, and equipment for 
operation of the Market Street 
Subway and Elevated Rail- 


CHARLES H. STEVENS 
Nominee for Vice-President, 
Zone Il 
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way, the Frankford Elevated Railway, the Broad Street way 
System, and the first section of the Market Street Subway ten- 
sion under the Schuylkill River. The construction of the suis. ays 
involved some difficult and interesting problems, such as the ,, ler. 
pinning of City Hall, a massive masonry structure, to pe: the 
construction of the Broad Street Subway under the build) and 
later, to provide for the extension of the Market Street wer 


under the building and over the Broad Street Subway; and : on- 
struction of a section of the Market Street Subway unde: the 
Schuylkill River. 

In 1914 Mr. Stevens became an Associate Member of the Society 
and in 1920 a Member. From 1930 to 1932 he served as Dir. ter, 
representing District 4, and was a member of the Commitice on 
Publications that brought out the first issue of Crvi, ENcrvrering 
He has taken an active part in the work of the Philadelphia Sec. 
tion, and has been secretary-treasurer and president. He was a 
charter member of the Society of Municipal Engineers of Phila. 
delphia, which he has served as secretary and president, and in 
1925 he was awarded its medal for twenty years of meritorius serv. 
ice to the City of Philadelphia. Mr. Stevens is also a member of 
the Society for Testing Materials, and of the Engineers Club of 
Philadelphia, of which he has been director and is now vice-presi- 
dent. 


CHARLES B. BurRDICK 


Cuar_es B. Burpick has been engaged in the general practice 
of hydraulic and sanitary engineering for cities and corporations 
for 45 years, beginning as an assistant to his present senior partner, 
and continuing with his present partners, all of whom have grown 
up in the same organization. His work has largely related to water 
supply, sewerage, the treatment of water and sewage, and fleod- 
control works. 

He graduated at the University of Illinois in 1895 (B.S.C_E.) in 
the course of municipal and sanitary engineering and received the 
degree of C.E. in 1912. Immediately following graduation he en- 
tered the office of John W. Alvord, Hon. M. Am. Soc. C.E., where 
for two years he was draftsman and assistant engineer. For the 
next five years he was in the 
employ of John A. Cole, C.E., 
who was president of several 
water companies, and under 
whom he planned and super- 
vised improvements to 
numerous water works. sys- 
tems. During this engage- 
ment he became familiar with 
the business side of water 
supply. 

In 1902 he renewed his 
association with Mr. Alvord, 
coming back as a partner, 
and for the next 21 years as 
Alvord and Burdick the firm 
carried on with increasing 
responsibilities. In 1923 the 
firm became Alvord, Burdick 
and Howson, under which 
name a large part of its work 
has been done. 

In his practice as an engi- 
neer, Mr. Burdick’s work has taken him into nearly all the states 
under a wide variety of conditions relating to water supply, in« lud- 
ing the development and treatment of ground surface waters from 
perennial sources and impounded supplies. His work includes the 
preliminary plans and estimates for the supply of the nine cities 
on the east side of San Francisco Bay, since carried out by the East 
Bay Utility District, in which mountain water was impounded and 
carried across the San Joaquin Valley. 

The treatment of water for purity and softness has engaged much 
of his attention during his entire practice, his more important 
works including the recently constructed plant for Milwaukee, large 
additions to the Louisville water works, and the treatment of the 
new west-slope water supply for Denver. The treatment plant 
for Miami, Fla., is one of the larger ground-water softening plants 

Another important aspect of Mr. Burdick’s work has beet he 
laying down of expansion programs for municipal water works 4" 
the rate structures to support them. In several cases these pro 
grams have been followed for many years, with contimummg cns*» 


B. Burpick 
Nominee for Vice-President, 
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the construction of the works. The treatment of sewage 


nent 

oe ja: ely grown up during Mr. Burdick’s practice as an engineer, 
and h was among the first to design such plants. Among his re- 
cent! mmpleted plants are those for protecting Lake Michigan 
wat Gary, Racine, and Kenosha 


During the World War Mr. Burdick was in charge of engineering 
ns for the Constructing Quartermaster at Camp Las Casas, 
San Juan, P.R., and of water, sewers, and roads at Camp Grant, 
Rock i, Ill. He is now in charge of similar work for a Mid- 
cantonment. 


operé 


west 


H ‘ame an Associate Member of the Society in 1905 and a 
Membcr in 1911, and served as a Director from 1936 to 1939. He 
has been a member of several Society committees, serving as chair- 
man of the Committee on Publications and, more recently, as chair- 
man of the Special Committee on Flood Relief. He is a member of 


the American Water Works Association, the Western Society of 
Engineers (past-president), the Chicago Engineers Club (past- 
president), the University Club of Chicago, and several of the state 
engineering societies. 


Joun W. Cowper 


Toun W. Cowper was born at Suffold, Va., on April 27, 1871. 
In 1888, after six months in the city engineer’s office at Chatta- 
nooga, Tenn., Mr. Cowper entered railroad work. From 1888 to 
1893 he was, successively, chainman, rodman, draftsman, and as- 
sistant engineer for the Cincinnati, New Orleans and Texas Pacific 
Railway Company; from 1894 to 1895 resident engineer in charge 
of construction of ten miles of railway at Cleveland, Ohio, for what 
is now the Baltimore and Ohio; and from 1895 to 1901 with the 
Cleveland, Cincinnati, Chicago and St. Louis Railway Company— 
successively as section foreman and track supervisor, engineer of 
maintenance of way for the Cairo Division, and engineer of main- 
tenance of way for the St. Louis Division. During this period he 
had charge of the upkeep of about 270 miles of main line. 

In 1901 Mr. Cowper left 
railroad work to go with 
James Stewart and Company, 
Contractors, as superinten- 
dent and, later, manager of 
all work for that company in 
England. From 1901 to 1904 
he was superintendent of con- 
struction on plant for the 
British Westinghouse Com- 
pany at Manchester, Eng- 
land, and during this period 
was, also, superintendent of 
construction on electrifica- 
tion of the Mersey Railroad 
at Liverpool. In 1909 he be- 
came vice-president of the 
Worden-Allen Company, of 
Milwaukee, and the Lacka- 
wanna Bridge Company, of 

Joun W. Cowper Buffalo, for which he was in 
Nominee for Director, charge of all construction 
District 3 work including many indus- 

trial plants. 

He remained in this capacity until 1915, when he organized the 
John W. Cowper Company, Inc., engineering and contracting firm 
of Buffalo, N.Y. This firm, of which he is president and a director, 
has designed and constructed many large and important buildings, 
including the Buffalo plant of the National Aniline and Chemical 
Company, the Buffalo City Hall, mills for the Bethlehem Steel 
Company, and large projects for the U.S. Housing Authority. 

Mr. Cowper was elected a Junior in the Society in 1894, Associ- 
ate Member in 1901, Member in 1922, and Life Member in 1936. 
Since 1938 he has served as a member and chairman of the Con- 
struction Division of the Society. He is, also, a charter member and 
life member of the American Railway Engineering Association; 
life member of the Western Society of Engineers; and life member 
of the board of directors of the Associated General Contractors of 
America, of which he was one of the organizers and has since served 
as director and president. 


Gustav J. REQUARDT 


Gustav J. Reguarpt was born in Baltimore, Md., on November 
ll, 188 He attended the Baltimore City College, and received 
the degree of civil engineer at Cornell University in 1909. 
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Immediately upon gradua- 
tion, he entered the services 
of the former Baltimore Sew- 
erage Commission, his experi- 
ence ranging from the design 
of sewers and drains to de- 
sign, construction, and opera- 
tion of the sewage works at 
Back River. In 1914 and 
1915 he was the representa- 
tive of the city in an associa- 
tion with the U.S. Public 
Health Service in the con- 
duct of pioneer experiments 
on the activated sludge proc- 
ess of sewage treatment. He 
was acting as division engi- 
neer in charge of the treat- 
ment works when the work 
of the Commission came to 
an end in December 1915. 

In 1916 Mr. Requardt 
joined the engineering firm of 
Norton, Bird and Whitman, of Chicago and Baltimore, and was later 
made a partner. In 1925 the firm name was changed to Whitman, 
Requardt and Smith, and Mr. Requardt has been active in the or- 
ganization to date. His personal work with the firm has been along 
the lines of sanitary and water supply engineering, valuation of 
properties, testimony, housing, and city planning, and at present 
he is in charge of its engineering work at Edgewood Arsenal for the 
federal government. 

In 1917 and 1918 Mr. Requardt was engineer for the Maryland 
Dredging and Contracting Company, builders of the ordnance 
proving ground at Aberdeen, Md., and in 1924 he was assistant to 
two of the consulting engineers of the Engineering Board of Review 
for the City of Chicago, studying the question of the lowering of the 
Lake levels 

During the depression he took a leading part in providing finan- 
cial assistance and finding work for unemployed engineers in Mary- 
land, and is still a member of the standing committee formed at 
that time. For many years he has been an examiner for the City 
of Baltimore and the State of Maryland to determine the qualifica- 
tions of men applying for civil service technical positions. 

Since 1932 Mr. Requardt has been a member of the Board of Ad- 
visory Engineers to the City of Baltimore in making studies and 
plans for the future water supply of the city. He was also one of 
the consultants on the construction of the Montebello-Loch Raven 
Tunnel recently completed by the city. In 1939 he was appointed 
to an Advisory Board of Engineers for the City of Cleveland to 
study the matter of sewerage rates; in 1938 he was appointed con- 
sulting engineer to the Corps of Engineers, U.S. Army, on flood- 
control studies on the Susquehanna; and in 1940 he was appointed 
to a Board of Advisory Engineers to recommend master plans for 
the Baltimore City Planning Commission 

Mr. Requardt joined the Society as an Associate Member in 
1914, becoming a Member in 1919. Long active in Society affairs, 
he was president of the Maryland Section in 1931 and has served on 
several of the Society’s committees. He is a member and past- 
president of the Cornell Society of Engineers, a life member of the 
American Public Works Association, a delegate to the American 
Engineering Council, a member of the American Water Works As- 
sociation, and past-president of the Engineers Club of Baltimore. 


Gustav J. REQUARDT 


Nominee for Director, 
District 5 


NELSON CAREY 


WitiraAM NE son Carey was born in St. Paul, Minn., and edu- 
cated at the college of civil engineering of the University of Min- 
nesota, class of 1913. His early professional experience was on 
railroad survey and construction work in North Dakota, Washing- 
ton, and Oregon, followed by river improvement work and reservoir 
and dam construction in Minnesota as a junior engineer in the War 
Department. 

In 1917, Mr. Carey was commissioned as Captain of Engineers 
and assigned as regimental adjutant to the 313th Engineers, 88th 
Division, stationed at Des Moines, Iowa, during organization and 
training of his division. Early in 1918 he was promoted to the 
grade of major and given command of the Ist Battalion, 313th 
Engineers. He accompanied his division to France and com- 
manded his battalion in action on the French front. When his di- 
vision was relieved in the late summer of 1918, Mr. Carey was 
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transferred and made Assis- 
tant Corps Engineer of the 
7th Army Corps with which 
he served during the Meuse- 
Argonne offensive and in the 
Army of Occupation in Ger- 
many. His principal duty 
with the 7th Corps covered 
military roads. He was hon- 
orably discharged from the 
army in June 1919, with the 
grade of Major of Engineers. 
In 1922 he accepted a com- 
mission in the Corps of Engi- 
neers, Reserve, with the same 
grade and, at present, holds 
the rank of Colonel. 

After leaving active army 
service in 1919, Mr. Carey 
became a member of a firm 
of consulting engineers and 
architects, having charge of 
the municipal and hydraulic work of the firm until 1923. From 
1923 to 1933 he served the City of St. Paul, first as assistant city 
engineer and then as city engineer during an extensive civic 
improvement program that included the design and construction 
of trunk sewers and tunnels, street improvements, bridges, and 
viaducts involving an expenditure of about $30,000,000. In 1933, 
Mr. Carey was appointed state engineer for Minnesota for the 
Public Works Administration then being organized, and he headed 
the PWA office in Minnesota until 1936 when he was placed in 
charge for this organization of the design and construction of the 
Minneapolis-St. Paul Sanitary District work, a trunk sewer and 
treatment plant project costing $17,000,000. Upon completion of 
this work late in 1938, Mr. Carey opened an office in St. Paul and 
has since maintained a general consulting practice. 

He joined the Society as an Associate Member in 1916, becoming 
a Member in 1919. In 1936 he was appointed a member of the 
Executive Committee of the Highway Division and at present is 
chairman of this committee and of the Society’s Committee on 
Military Road Construction and Maintenance. He has also 
served as president of the Northwestern Section. He is a member 
of the Minnesota Association of Professional Engineers, the Cen- 
tral States Sewage Works Association, the Society of American 
Military Engineers, and the American Road Builders’ Association, 
and is a former president of the Minnesota Federation of Archi- 
tectural and Engineering Society. Mr. Carey was an active pro- 
ponent in the passage of the engineering registration law in Min- 
nesota and is a registered civil engineer in that state. 


N. CAREY 
Nominee for Director, District 7 


Grorce B. Massgy 

Grorce B. Massey was born in Cleveland, Ohio, on May 7, 
1875, and was reared in Watertown, N.Y. He graduated from the 
Sheffield Scientific School of Yale University, with the degree of 
bachelor of science, in 1895 

After graduation, he spent three years on the Mexican Inter- 
national Railway, resigning 
at the outset of the Spanish- 
American War. He obtained 
a commission as assistant en- 
gineer in the U.S. Navy and 
took part in several bombard- 
ments off Cuba and in the 
naval battle off Santiago on 
July 3, 1898, when Cervera’s 
fleet was destroyed. He also 
served in and about Manila 
during the Philippine insur- 
rection. 

In June 1917, Mr. Massey 
was given a commission as 
lieutenant, jg, in the U.S. 
Navy, and spent over a year 
in mine-laying in the North 
Sea. He was retired with the 
rank of lieutenant in Febru- 
ary 1919. 

His consultation work in 


Grorce B. MASSEY 
Nominee for Director, District 8 
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this country has included the Miami Conservancy Disi;; th 
Florida Cross-State Canal, the proposed Lake Erie and \\;-\); 7 
Canal, improvement of the Arkansas River, land reclams a 
New Orleans, and recovery of low-grade minerals, especia!\, a. 
and phosphate, by stripping and open-cut mining and by ¢; igin 

His work in connection with excavation problems has tak, hin 
repeatedly to all parts of Europe, including Russia, and als, to 
India, Burma, Siam, the Straits Settlements, China, Panama ( uba 
and Alaska. He has been vice-president of the Randolph | rkins 
Company, Engineers, since 1921. 

Mr. Massey joined the Society as a Member in 1916. He « rved 
as secretary of the Illinois Section for six years and is now vice. 
president of the Section. He has also served as a member of the 
Society’s committee reporting on “‘Construction Plant and Meth- 
ods for Flood Control on the Lower Mississippi and Similar 
Streams”’ (Manual 12) and of a subcommittee preparing data for 
Manual 4. He is a trustee of the Western Society of Engineers, a 
past-chairman of the Consulting Engineering Division of tha: 
organization, and past-chairman of its Hydraulic, Sanitary and 
Municipal Section. 

He is the author of Engineering of Excavation, and has contrib. 
uted articles to several publications in this country and abroad, to 
the Standard Handbook for Electrical Engineers, and to the Ep. 
cyclopaedia Britannica. 


Ravpu B. 


Racpu B. WIey was born in Detroit, Mich., on March 5, 1884 
He received the degree of bachelor of science in civil engineering 
from the University of Michigan in June 1906. Immediately fol- 
lowing his graduation he taught strength and resistance of ma- 
terials in the university summer session. 

From September 1906 to September 1908 he was employed on 
“The Improved Water and Sewage Works” of Columbus, Ohio, 
under the late John H. Gregory, M. Am. Soc. C.E. In September 
1908 he was appointed instructor in hydraulics at Purdue Uni- 
versity, and he has served Purdue continuously since that time— 
as assistant and then associate professor of hydraulic engineering, 
associate professor of sani- 
tary engineering, and pro- 
fessor of sanitary engineering; 
as acting head of the school 
of civil engineering for three 
years; and since June 1937 
as professor of civil engineer- 
ing, head of the school of civil 
engineering, and director of 
the materials testing labora- 
tory. Since December 1938 
Professor Wiley has also been 
director of the Joint Highway 
Research Project, which is 
carried on through a coopera- 
tive agreement between the 
State Highway Commission 
of Indiana and the Purdue 
Engineering Experiment Sta- 
tion, under which the High- 
way Commission furnishes 
$50,000 a year for highway 
research. He is, also, state 
engineer of Indiana. 

His primary interest, however, has been civil engineering educa 
tion, and he has served on numerous faculty committees and has 
long been active in the development of Purdue University as an 
engineering school. He was the Society’s representative on the 
E.C.P.D. inspection committee investigating Midwest universi- 
ties for accrediting. He has also been a member and for two years 
was chairman of the Society’s Committee on Student Chapters 

Practically all his summers have been spent in engineering work, 
such as flood studies for the Indiana Flood Commission, sewage 
treatment with Greeley and Hansen, reports on water or sewage lor 
Indiana cities, and sewerage studies for Detroit, Mich. He pre 
pared the hydraulic studies and plans for the Connors Creek 
Sewer at Detroit as it was finally built, and for sixteen summers 
was consultant for the City of Detroit. 

Besides his affiliation with the Society (he joined as a Junior 1" 
1908 and became an Associate Member in 1916 and a Member © 
1922), Professor Wiley is a member of Sigma Xi, Tau Beta Pi, 
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| and Blade, Chi Epsilon, the American Public Health 


Scal 
assoc ~con, the American Association of University Professors, 
oad Central States Sewage Works Association. He is also a 
ment if the John M. Goodell Prize Committee of the American 
Wat orks Association and of the Council of the Society for the 
prom on of Engineering Education. 
Joun W. CuNNINGHAM 

Tou» W. CUNNINGHAM was born in Watertown, S.D., on March 
»|, 1887, and was graduated from the University of Wisconsin in 
1908, r ceiving the degree of bachelor of science in civil engineering. 


His rst professional work was as assistant to Prof. Leonard S. 
: Madison, Wis., whom he assisted with his private prac- 


Smith 

tice , 1909 he went to Spokane, Wash., where for three years he 
was a draftsman for the North Coast Railroad Company and the 
Oregon- Washington Railroad and Navigation Company on the 


structural design of heavy railroad bridges. In 1912 and 1913 Mr. 
Cunningham was assistant engineer in charge of design for the 
Kittitas Reclamation District at Ellensburg, Wash. (now the Kit- 
titas Project of the U.S. Bureau of Reclamation). In 1913 he 
moved to Portland, Ore., as draftsman for the Northwest Steel 
Company, later having charge of the design and construction of a 
new structural fabricating plant for that concern. 

In 1915 he became associated with Joseph O. Baar, in private 
engineering practice at Portland, Ore., under the firm name of Baar 
and Cunningham. This 
partnership existed until 
1937, when Mr. Baar retired, 
and since that time the 
organization has continued 
with the title of John W. 
Cunningham and Associates. 
The private practice of the 
partnership, originally in the 
structural engineering field, 
has subsequently developed 
along general civil and hy- 
draulic engineering lines. In 
the 1917-1925 era of reclama- 
tion improvement in the 
Northwest, the firm handled 
a number of large irrigation, 
drainage, and diking projects. 
More recently its clients have 
been mainly municipalities, 
and its work has been on the 
design and construction of 
water works and sewerage im- 
provements. Among other projects, it planned and constructed 
major units of the 100-mgd industrial water systems for Everett 
and Bellingham, Wash. 

Long active in engineering societies, Mr. Cunningham has served 
in various offices, including that of president of the Oregon Society 
of Engineers, of the Oregon chapter of the American Association 
of Engineers, and of the Oregon Section of the American Society of 
Civil Engineers. He became a Junior in the Society in 1909, 
Associate Member in 1914, and Member in 1925. One of his 
principal activities has been concerned with the registration of 
engineers, and he is a member of the Oregon State Board of Engi- 
neering Examiners. He is also a member of the Portland City 
Planning Commission and of the Oregon Economic Council, which 
is the present state-planning authority for Oregon. 


Joun W. CUNNINGHAM 
Nominee for Director, 
District 12 


Ernest E. HowarpD 


Ernest E. Howarp was born and lived his early years in To- 
ronto, Canada. He graduated from the University of Texas in 
1900, receiving the degrees of civil engineer and bachelor of science. 
In 1939 the University of Nebraska gave him the honorary degree 
doctor of engineering. In 1901, after a brief term as instructor 
in engineering at the University of Texas, he joined the staff of 
Waddell and Hedrick, consulting engineers, specializing in the de- 
sign of bridges and similar structures. Since that date he has been 
ontinuously engaged in private consulting engineering practice 
in this field of work, with new firms growing out of the old. 

His early work was drafting, inspection, design, and supervision 
o construction—in 1903 and 1904 as resident on the firm’s exten- 
‘ve bridge program in Mexico, and in 1905 and 1906 as resident 
engine n the Intercity Viaduct in Kansas City. In 1907 he was 


0 
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given an interest in the re- 
organized firm, and in 1914 
joined in organizing the firm, 
Harrington, Howard and Ash 
and, with its dissolution in 
1928, in organizing the pres- 
ent firm of Ash-Howard- 
Needles and Tammen, with 
offices in Kansas City, 
Missouri, and New York. 

With his partners and as- 
sociates, Mr. Howard has 
thus been responsible for the 
design and construction of 
bridges and similar structures 
in 36 states and _ several 
foreign countries, comprising 
more than 500 different proj- 
ects. The foreign work of the 
firm includes 30 bridges in 
Canada, several in Man- 
churia, two in Russia, and 
many in Mexico. Mr. Howard also participated in an advisory 
and consulting capacity on the construction of the Detroit-Superior 
Viaduct, the Pulaski Skyway, Sibley Bridge, and other important 
structures. He has played an active part in the development of 
the vertical-lift bridge, and has been responsible for innovations in 
mechanical features for movable bridges and in foundation con- 
struction. 

In 1918 Mr. Howard was commissioned Captain of Engineers 
and served at Fort Benjamin Harrison. 

His researches in ancient engineering construction have led to a 
lively interest in archaeology, and he was for several years president 
of the Kansas City chapter of the Archaeological Institute of 
America. Since 1930 he has been chairman of the Board of Trus- 
tees of the University of Kansas City, of which he was one of the 
founders. 

He is the author of one book; of three papers in TRANSACTIONS, 
for one of which he was awarded the Thomas Fitch Rowland Prize 
in 1921; and of numerous other articles in technical and general 
publications. He has also made many addresses before various 
engineering colleges. 

He was elected a Junior in the Society in 1901, Associate Member 
in 1905, Member in 1913, and Life Member in 1940. He has served 
as president of the Kansas City Section, was for several years on 
the Society’s local membership committee, and at present is a 
member of the Committee on Fees. Mr. Howard's other affiliations 
include membership in the American Institute of Consulting Engi- 
neers, the International Association for Bridge and Structural 
Engineering, the American Society of Mechanical Engineers, the 
Missouri Society of Professional Engineers, the Engineers Club of 
Kansas City, Phi Beta Kappa, and Tau Beta Pi. 


Ernest E. Howarp 
Nominee for Director, 
District 16 


Meeting of the Board of Direction— 
Secretary's Abstract, October 14-15, 
1940 


On OctroBer 14 and 15, 1940, the Board of Direction met at the 
Hotel Netherland Plaza in Cincinnati, Ohio, with President John 
P. Hogan in the chair, and Secretary Seabury and the following 
members of the Board in attendance: Past-Presidents Riggs and 
Sawyer; Vice-Presidents Ferebee, Davis, Jacobs, and Lucas; and 
Directors Agg, Anderson, Ayres, Blair, Bres, Brooks, DeBerard, 
Dunnells, Goodrich, Harrington, Hudson, Hyde, Leeds, Lewis, 
Parker, Polk, Root, Sawin, and White. 

It was noted that every one of the 26 members of the Board was 
present, answering to the first roll call. The meeting continued for 
two days with two sessions each day. 

Approval of Minutes 

Minutes of the Board of Direction meetings for July 22-23, 1940, 
and of the Executive Committee for July 21, 1940. were approved. 
Announcement of Nominee for President— Frederick Hall Fowler 

The Nominating Committee reported to the Board that follow- 
ing regular procedure Frederick Hall Fowler, M. Am. Soc. C.E., 
had been duly nominated for President of the Society for 1941; 
and that he had accepted the nomination. 
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Proposed Standards Approved 

Two activities under the routine of the American Standards As- 
sociation were presented, relating to ‘Manhole Frames and Covers” 
and to ‘‘Abbreviations of Scientific and Engineering Terms.” 
Following the recommendations of the Society representatives, the 
Board approved the proposals for official transmission to the Asso- 
ciation 
Prize Awards for 1940 Confirmed 

Acting on the recommendation of the Committee on Prizes, the 
Board approved Society awards. Similar recommendations from 
the respective committees were followed in the case of Division and 
other awards, including the Construction Engineering Prize, the 
Rudolph Hering Medal, and the Daniel W. Mead Prizes. Details 
of these various honors were given in the November issue. 

Division Executive Committees 

Nominations for new appointments to the executive committees 
of the various Technical Divisions were confirmed. The new nomi- 
nees were noted in the November issue of Crvi. ENGINEERING. 
Multiple-Purpose Water Projects 

It was recommended to the Engineering Economics Division 
that it appoint a committee on proper allocation of costs of multiple- 
purpose water projects, for study and report. 

New Honorary Members 

As a result of a canvass of ballots the election of five new Honor- 
ary Members was announced as follows: C. P. Berkey of New 
York, G. H. Fenkell of Detroit, J. D. Galloway of San Francisco, 
F. G. Jonah of St. Louis, and R. H. Thomson of Seattle. Brief de- 
tails are to be found in another item in this issue. 

J. Waldo Smith Hydraulic Fellowship 

Following the report of the committee having this matter in 
hand, the award of the J. Waldo Smith Hydraulic Fellowship to the 
University of Iowa and to James Mueller Robertson, Jun. Am. 
Soc. C.E., was approved. This also was announced in the Novem- 
ber issue. 

Concessions for Those Enlisted in Military Service 

In recognition of the handicaps under which enlisted men may 
be placed in maintaining Society membership, the Board adopted 
the following policy: 

“RESOLVED: That members of the Society training or serving 
the country in the armed forces of the nation during the present 
limited emergency will be eligible for exemptions from dues under 
the following conditions: 

‘*(1) Only enlisted Selectees, by operation of the Selective Service 
Act, and enlisted personnel of the Regular Army, the National 
Guard, and the Navy, shall be eligible 

‘‘(2) Those holding commissions shall not be eligible except as 
they may apply for exemption which may be granted by action of 
the Executive Committee of the Society. 

‘*(3) The period of exemption shall be limited to the period of 
national service. 

(4) In case of change of status, as by commissioned promotion, 
the conditions of exemption shall be modified accordingly. 

(5) Exemption shall be granted only on application on form to 
be prescribed.” 

American Engineering Council 

Upon request, A. J. Hammond, Past-President of the Society 
and current President of American Engineering Council, addressed 
the Board, supplemented by similar presentation from A. A. Potter, 
Past-President of Council and of the American Society of Mechani- 
cal Engineers, both urging that the Board rescind its former action 
of withdrawing from American Engineering Council at the end of 
1940. As a result of subsequent discussion, the prior action of 
withdrawal was left unchanged but a conference committee was 
authorized for discussion of the matter with the other Founder 
Societies and report back to the Board. 

Ethics Paper as a Manual 

Acting on the recommendation of its Publications Committee, 
the Board decided to issue the paper by D. W. Mead entitled 
“Standards of Professional Relations and Conduct,”’ without dis- 
cussion, as one of the series of official Society manuals. 

Flood Studies 

In view of the reports received from the Committee on Flood 
Protection Data and the Committee on Floods, the Board acceded 
to their requests that they be discharged. It was also voted that a 
new Committee on Floods be constituted within the Hydraulics 
Division, which committee is to continue study of flood protection 


Vou. to, N 12 


data and to determine principles of practicable application such 
data to the design and operation of flood control works. 


Society's Student Chapters 

On recommendation of the Committee on Student Chapt: :s and 
in collaboration with the institutions concerned the Bos au- 
thorized that 

(1) Chapters at Pennsylvania Military College and at A tioch 
College be disbanded; 

(2) The Chapters at Lewis Institute and at Armour Ins‘ityte 
of Technology be merged into one at Illinois Institute of T hnol- 
ogy, which action agrees with the corresponding merger of + he ip. 
stitutions concerned; and 

(3) The President be authorized to send “letters of com» enda- 
tion’”’ to 12 Student Chapters of the Society for meritorious work 
during the year 1939-1940. 

Notation of the Chapters accorded the latter honor were given 
in the November number. 


Kansas Section 
To avoid confusion, the Kansas State Section has voted its pref. 
erence for the name, “‘Kansas Section.”” The Board approved 


Professional Conduct 

A number of cases involving charges of violation of the Society's 
Code of Ethics were presented. After full discussion, action was 
taken in each instance in the light of the best interests of the pro- 
fession. 


Proposed Railroad Division 

Petition signed by 23 members for the formation of a “Railroad 
Division” to discuss the economic relation of railroads to other 
modes of transportation received the careful consideration of the 
Board. While favoring encouragement to those interested in the 
technical problems of railways the Board concluded that the project 
is properly one to be developed within the Engineering Economics 
Division. 
National Defense Construction Program 

Report from Fieid Secretary Jessup as to his activities at Wash- 
ington in connection with the National Defense Construction Pro- 
gram as authorized by the Board at its July meeting, received care- 
ful attention, particularly in relation to the proposed definition of 
the respective functions of civil engineers, architects, and landscape 
architects in relation to the Defense Housing Projects. 


Transfer of Juniors to Associate Member Grade 

Upon the recommendation of the Executive Committee, the 
Board adopted certain concessions (also referred to on a succeed- 
ing page) concerning the transfer of Juniors to the Associate Mem- 
ber grade, in the form of the following resolution: 

“RESOLVED: That until revocation, the Secretary is hereby 
authorized, for Juniors transferring to Associate Membership, to 
accept payment of their dues pro-rated, for the year of transfer, on 
the basis of the month following that month in which their election 
by transfer takes place and to accept the dues so pro-rated and the 
difference between the entrance fees of the two grades in not more 
than three installments within the six months following transfer, or 
as that period may be extended for special reasons.” 

Routine Matters 

Various communications, reports of Society committees, ques- 
tions of admission and of transfer of membership, and other items 
were presented. In all cases, action corresponded with the judg- 
ment of the Board after full discussion. 

Adjournment 

The Board adjourned to meet at Society Headquarters on Janu- 

ary 13, 1941. 


United Engineering Trustees Elects Officers 


AT 1s annual meeting on October 24, United Engineering Trust- 
ees, Inc., elected officers for the ensuing year. Harry A. |ardner, 
president of the J. G. White Engineering Corporation, was 
elected president. Other officers are J. P. H. Perry, M. Am. Soc 
C.E., and Albert Roberts, vice-presidents; Walter Kidde, treas- 
urer; W. D. B. Motter, Jr., assistant treasurer; and John H. R. 


Arms, secretary and general manager. 
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Professional Development Makes Progress 
Actwities Reported at Annual Meeting of E.C.P.D. 


Ay ove 1940 annual meeting of the Engineers’ Council for Pro- 

Development (E.C.P.D.) held on October 24 at the Uni- 
Club, Pittsburgh, Pa., R. E. Doherty, president of Carnegie 
Instit.¢ of Technology, was elected chairman and Harry T. Wool- 
son, cutive engineer of the Chrysler Corporation, was elected 
vice-chairman. George T. Seabury, secretary of the American 
Society of Civil Engineers, becomes the E.C.P.D. secretary and 
H. H. Henline, secretary of the American Institute of Electrical 
Engincers, is assistant secretary. The other officers elected at the 
pittsburgh meeting are A. A. Potter, past-president of the Ameri- 
iety of Mechanical Engineers, chairman of the Committee 


fessi 


vers! 


can 

on Engineering Schools; Charles F. Scott, past-president of the 
American Institute of Electrical Engineers, the Society for the 
Promotion of Engineering Education (S.P.E.E.), and the National 
Council of State Boards of Engineering Examiners, chairman of the 


Committee on Professional Recognition; R. L. Sackett, M. Am. 
Soc. C_E., past-president, S.P.E.E., chairman of the Committee 
on Student Selection and Guidance; S. D. Kirkpatrick, editor of 
Chemical and Metallurgical Engineering, chairman of the Commit- 
tee on Professional Training; and E. R. Needles, M. Am. Soc. 
C.E., of Ash-Howard-Needles and Tammen, New York, N.Y., 
chairman of the Ways and Means Committee. 


ENGINEERING INSTITUTE OF CANADA BECOMES MEMBER 


By unanimous vote of the Council, the Engineering Institute of 
Canada became the eighth participating body of E.C.P.D. A 
delegation of members of the Institute, headed by J. B. Challies, 
its past-president, was present. Dr. Challies, speaking on behalf 
of the president of the Institute, expressed its appreciation of the 
action by which it had become more closely affiliated with engineer- 
ing bodies in the United States and announced the names of its 
representatives: J. M. R. Fairbairn, A. Surveyer, and J. B. Chal- 
lies, all Members Am. Soc. C.E., and past-presidents of the Insti- 
tute. He also introduced the 


visionally, 457; accredited provisionally, 83; not accredited, 164; 
reinspections resulting in no change in status, 82; action pending, 5. 


StupeENT SELECTION AND GUIDANCE 


Reporting for his Committee on Student Selection and Guidance, 
Chairman Sackett recommended: 

1. In order to organize guidance in cities of 10,000 or more 
population, it is desirable that additional appeal be made to local 
interests. The effectiveness of guidance in the Metropolitan area, 
in Detroit, Milwaukee, Denver, Chicago, Omaha, and other cities, 
is due to the initiative of some person or small group. Appeal 
through the societies has had its effect but still we need other lines 
of communications. 

The committee request that the E.C.P.D. approve the appoint- 
ment of a subcommittee of the Committee on Student Selection and 
Guidance on “High School Organization.” 

2. ‘Engineering as a Career” is presented for your approval. 
It has been scrutinized by each affiliated society. 

The committee requests that provision be made for its publica- 
tion. For this purpose $4,000 will be needed if it is to be illus- 
trated and printed in attractive, durable form. 

3. It is possible that financial provision may be made for a 
study (a) of tests and examinations which have proved to be most 
effective in the selection of students who are better equipped to 
achieve in college and in life, and (b) of devices designed to differ- 
entiate between engineering ability and non-engineering talent. 

The Council authorized publication of the guidance booklet, 
**Engineering as a Career,’ subject to the review of the manu- 
script by the Committee on Information and the availability of the 
necessary funds 


EFFORTS IN PROFESSIONAL TRAINING 


The report of the Committee on Professional Training was pre- 
sented by Dean O. W. Eshbach. 


other members of the delegation, 
Cc. R. Young, M. Am. Soc. C.E., 
professor at the University of 
Toronto, who was appointed to 
the Committee on Professional 
Training; H. F. Bennett, who 
becomes a member of the Commit- 
tee on Student Selection and Guid- 


Fort Peck SLIDE 


Forecast for December 
Proceedings 


By T. A. Middlebrooks, Assoc. M. Am. Soc. C.E. 


In particular he stressed the prog- 
ress made by local sections in 
their post-college student guid- 
ance, as indicated by returns from 
aquestionnaire. The idea of hav- 
ing sections endeavor to give 
educational work directly had not 
been popular, he reported. In 


ance; and L. Austin Wright, 
general secretary of the Institute. 
James A. Vance, who was not pres- 
ent, will serve on the Committee 
on Professional Recognition. 


REPORTS STATUS OF 
ACCREDITING 


For the Committee on Engineer- 
ing Schools, whose principal func- 
tion has been the accrediting of 
curricula, Dean Potter reported 
as chairman. Incident to its ac- 
crediting program the committee 
has given advice informally to 
schools requesting it. As of Octo- 
ber 20, 1939, curricula to the 
number of 433 had been accredited 
unconditionally, 82 for a limited 
period, and 172 had not been ac- 
credited. During 1939-1940 visits 
were made to 22 institutions for 
the purpose of reinspecting 70 cur- 


nicula on the accredited list, and 
\7 institutions were visited in order 
‘0 appraise 32 curricula not on the 
accredited list. As a result of the 


year's work and of actions taken 
on October 24, 1940, the record 
ow stands as follows: Total cur- 
neula submitted, including rein- 
Spections, 791; accredited unpro- 


Tests and analyses conducted on the soils and rocks encoun- 
tered at this dam in Montana that have a bearing on the slide 
that occurred on September 22, 1938. 


Piastic THEORY OF REINFORCED CONCRETE De- 
SIGN 


By Charles S. Whitney, M. Am. Soc. C.E. 
The author states that the plastic theory takes into account the 


plasticity of the material and is in itself sufficiently “plastic” 
to be adjusted empirically to actual conditions. 


REACTION OF CEMENT AND AGGREGATE IN Ex- 


PANSION OF CONCRETE 
By Thomas E. Stanton, Jr., M. Am. Soc. C.E. 
Excessive expansion of concrete may occur through chemical 


reactions between cements of relatively high alkali content 
and certain mineral constituents in some aggregates. 


STATICALLY INDETERMINATE 
SuccessivE APPROXI- 


ANALYSIS OF 
STRUCTURES BY 
MATIONS 


By O. T. Voodhigula, Jun. Am. Soc. C.E. 
A simplification of the classical method, involving a physical 


concept whereby an analysis may be made rapidly by 
successive approximations. 


large metropolitan sections, how- 
ever, the forming of groups of en- 
gineers within the section worked 
well. At the other extreme is the 
section of wide extent but rela- 
tively small membership, which 
probably could best confine its 
efforts to inducing junior engineers 
to attend and participate in the 
regular meetings. 

Inspection trips, he remarked, 
are welcomed by junior engineers; 
yet they find it difficult to get 
away from the job. One of the 
best methods, it was found, was 
to have a senior engineer sponsor 
the younger man, not only in his 
personal contacts at meetings but 
as his general counselor. There 
is no doubt, he concluded, that sec- 
tions are more active in this work 
of developing young engineers and 
more conscious of their obligations 
and opportunities. 


PROFESSIONAL 
RECOGNITION 


Still another important com- 
mittee, that on Professional Rec- 
ognition, stressed some special 
needs, as developed by the year’s 
work. As chairman of this com- 
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mittee, Dr. Scott made the following recommendations: 

1. E.C.P.D. should urge upon its participating societies a study 
of the engineering profession, including its present status and pro- 
posals for its development. (It is suggested that this may include 
papers, discussions, reports, sponsored by the societies individually 
or in collaboration. ) 

2. E.C.P.D. should urge upon its participating societies that 
their student groups be encouraged to become informed and inter- 
ested in a study of engineering as a profession, including its present 
status and its development; also the field of professional ethics. 
(It is suggested that studies similar to that of the American So- 
ciety of Mechanical Engineers may be serviceable. ) 

3. E.C.P.D. should urge that the Society for the Promotion of 
Engineering Education interest its members in seeing that engineer- 
ing students become acquainted with professional ethics, organiza- 
tion, and registration 

4. E.C.P.D. should urge state registration boards through the 
National Council of State Boards of Engineering Examiners to 
increase the present emphasis on character, social motivation, and 
understanding and practice of professional ethics in qualifying can- 
didates for registration. 

One of the outstanding features of this annual meeting was the 
annual dinner at the University Club, the same evening. Under 
the direction of Chairman Doherty, a number of splendid addresses 
were delivered by Dean Potter, by Mr. Kirkpatrick, by Prof. 
Young, by E. B. Roberts of the Westinghouse Electric and Manu- 
facturing Company, and by Chancellor John G. Bowman of the 
University of Pittsburgh. This fine series of addresses brought to 
a fitting close a most worthwhile annual meeting of the Council. 


Ralph Budd to Receive John Fritz 
Medal 


Sometimes referred to as the highest award of the engineering 
profession, the John Fritz Medal is devoted to the recognition of 
distinguished contributions in the field of applied science. This 
year Ralph Budd has been selected as its recipient, primarily be- 
cause of his dominant share in ‘‘the improvement of railroad tracks 
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and service, especially the introduction of the lightweight am. 
lined train.” 

Engaged in various phases of railway engineering and a inis. 
tration since 1899, Ralph Budd was a leading figure in th, -on- 
struction of the Panama Railroad in 1906-1909, the electr: ation 
and relocation of the Great Northern over the Cascade Mo: ains 
completed in 1929, and the rehabilitation and nationaliza: joy of 
Russian railroads in 1930. He was President of the Grear \\ rth- 
ern Railway from 1919 to 1932 and has been President o/ the 
Chicago, Burlington, and Quincy Railroad since that time He is 
also a director of the First National Bank of Chicago and of the 
International Harvester Company. 

The Board of Award is composed of 16 representatives of the 
four Founder Societies. Daniel W. Mead, George S. Davison, 
Henry E. Riggs, and Donald M. Sawyer are the members of the 
Board delegated by the American Society of Civil Engineers 


Appointments of Society Representatives 


E. B. Brack, J. H. Porter, Epcar D. Girman, W. W. Zass, and 
T. R. Acc, Members Am. Soc. C.E., have been appointed to the 
Executive Committee of the Engineering Economics Division 
for terms of two years, three years, four years, five years, and 
one year, respectively. Mr. Black is chairman, and Mr. Porter 
secretary. 


Dean G. Epwarps, GLENN L. PARKER, and CHARLES SHavon.- 
NESsSY, Members Am. Soc. C.E., and THomas Patrick 
Jun. Am. Soc. C.E., have been appointed the Society's representa. 
tives to the National Conference on Engineering Positions. 


J. L. Epwarps, H. W. Han ty, and C. A. Wr_tson, Members Am 
Soc. C.E., have been appointed additional Society representa. 
tives on the Building Code Requirements for Iron and Steel. 


Eucense L. MacponaLp, M. Am. Soc. C.E., has been reappointed 
the Society’s representative on the Council of the American 
Standards Association for the three-year term, January 1941! to 
January 1944. R. P. Mrizer, M. Am. Soc. C.E., is alternate 


Membership Shows Healthy Trend 


DURING the past twelve months Society membership has shown 
a net increase of 627 members, counting all categories and circum- 
stances. For the comparable twelve months that came to an end 
November 14, 1939, the net membership increase was only 181. 
An interesting feature of the increase 
is that it cannot be attributed to any ab- 


clearly. Note the marked improvement over the depression 
years 1932-1933. 

During the twelve months, December 1939 through November 
1940, there have been received, and processed for action by the 
Board of Direction, 1,522 applications for admission, including 39 
from outside the continental United States. Of this total 181 were 
for admission to the grade of Member, 272 to the grade of Associate 

Member, 194 to Junior membership by regular 
application, and 875 to Junior membership on the 


normally large graduating class as might at - _- a 1500 basis of the college degree. Approximately 350 ap 
first be supposed from a glance at the chart plications for transfer also have been received and 

(Fig. 1), showing the seasonal accumulation ] tT] 10 prepared for the Board’s consideration. 
of applications for admission. Further in- | Honors go to the states of Arkansas and North 
spection shows that the line for 1939-1940 | | Pa Dakota, with Nebraska a close third, for the highest 
was more than 100 higher than the line for + + oe +—4 1200 ratio of admission applications (not counting 
1938-1939, prior to the first of June when “degree”’ Juniors) during the period, to the total 
the applications from graduates began to 1939-40 77 | membership, as of February 1, 1940. Arkansas’ 
come in, and at the same slope, would have | | - 1938-39 1000 percentage of increase over previous membership is 
been about 150 higher early in September / g 12.3, with North Dakota’s and Nebraska's applica- 
without the seasonal influx of Juniors. This + f + + * tions amounting to increases of 10.8% and 10.7%, 
September to September chart has been / 3 respectively. Next is Michigan with 10.0%, then 
adopted for study purposes, that successive 7 al 1 i hee Maryland with 9.6%. Of the ten states with the 
annual situations may be observed more | f | | - highest percentages, seven are west of the Mis 
7 ‘ sissippi, two are on the Atlantic Coast. The other 

+1 600 is Michigan. 

/ hp | For the Society as a whole, the applications for 
| T | BT the period are 4.0% of the February 1 membership 
-77 the continental United States. New York, Pennsyl- 
1939.40 vania, and California had the greatest actual num- 
nectively 
LEGEND bers of applications—67, 58, and 49, respectivety 
_| 1932-33 (700) only 3.05. Including degree Juniors, 1,522 applica- 
| / | tions for admission in a twelve-month period re 
indicate a 9.4% increase in membership were it or 
deaths, the relatively few resignations, and thos who 


Fic. 1. APPLICATIONS FOR ADMISSION ACCEPTED AND READY FOR PUBLICATION 


must be dropped for non-payment of dues. 
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P. sitions and Salaries Analyzed for 
Nevada Highway Department 


A TABLE service to the profession has been achieved by the 
in its report to the State of Nevada on engineering posi- 


os id salaries in the State Highway Department. Furnished 
in res onse to a request by the Highway Board of Directors, the 
curve. prepared by Allen P. Richmond, M. Am. Soc. C.E., Assist- 
ant the Society, was presented on October 17. It contains 
recon ended grade specifications and salary ranges, and urges the 
adoption of a merit rating system. 

For some time the Nevada Highway Board of Directors has felt 
that a readjustment of the ratings and classifications in the depart- 


ment was desirable and for this reason authorized the study. 
Robert Allen, state highway engineer, arranged for the survey. 
The state cooperated fully and provided funds to cover expenses. 
The Society contributed Mr. Richmond’s time, which included a 
residence of five and a half weeks in Carson City. 

Thomas E. Stanton, former Director of the Society from Sacra- 
mento, was the official representative of the Society appointed by 
President Hogan. Mr. Stanton supervised all details of the study 
and assisted in the presentation of the report. 

The Nevada report is similar in many respects to the one made 
last spring for the Arizona Highway Department. The number of 
engineering employees in the two states is almost the same (about 
210), and highway work in Arizona has much in common with that 
in Nevada 

The report recommends six professional and four subprofessional 
grades, the professional grades matching the corresponding grades 
in federal, California state, Arizona state, and several other high- 
way systems. 

Recommended salary ranges correspond closely to those in Cali- 
fornia, the federal service, and Arizona. The state highway engi- 
neer is allocated to Grade 6, for which the minimum recommended 
salary is $6,500, the Highway Board to be authorized to name any 
higher salary within the range for Grade 6. Since the present 
Highway Act limits the state highway engineer’s salary to $5,000, 
an amendment will be necessary to make this recommendation 
operative, and the Highway Board was urged to take the necessary 
steps to secure this amendment. . 

On the other hand, establishment of the recommended salary 
ranges for the other grades is within the present power of the State 
Highway Board, irrespective of the salary of the state highway en- 
gineer. It was recommended that the board put into effect with- 
out delay the new salary ranges in so far as they are not inconsistent 
with the present law. 

The Nevada Highway Department had already made consider- 
able progress toward the adoption of a merit system for engineering 
employees. The report urges that the state highway engineer in- 
stall a suitable merit system at once. 

The data featured in the report are all of western origin, high- 
way officials in many far western states contributing the informa- 
tion. The Nevada Highway Department furnished all steno- 
graphic, clerical, and drafting aid, and has published the report in 
mimeographed form. 

An important element in the survey was its sponsorship by the 
Sacramento Section, which has jurisdiction over the western half of 
Nevada. All details were cleared through the officers of this Sec- 
tion and through the Society’s official representative, Mr. Stanton. 

The Nevada Highway Board of Directors consists of the gov- 
ernor, the attorney general, and the state controller, all serving 
exofficio. Presentation of the report was made to the Highway 
Board on October 17. Many questions were asked, and details 
were thoroughly discussed. The board received the report and 
took it under consideration. 


Civi. ENGINEERING Cuts to Be Destroyed 


FOLLOWING its usual custom the Society will destroy cuts from 
Volume 9 of Crvi. ENGINEERING—that is, 1939—at the end of 
the current year. Those wishing to have any of these illustrations 
cuts for the covers and pages of special interest are available 
only as « loan) should notify Society Headquarters before Decem- 
ber 31,1940. The only charge will be cost of forwarding by express 
o& parce! post. Except for the fact that preference will be given 
to the authors of the articles in which the illustrations appear, 
requests will be filled in the order received. 


Military Roads in Forward Areas 
Covered in Committee Report 


““Mixrtrary Roads in Forward Areas,” a partial report released 
by a special committee on Military Road Construction and Main- 
tenance appointed by the Highway Division, has been in prepara- 
tion for nearly a year. Designed to provide factual information 
for the use of military engineers as well as for the assistance of 
civilian engineers who may find themselves involved in closely asso- 
ciated activities, the report presents concise information on (1) 
equipment and methods suitable for rapid maintenance and im- 
provement of roads in forward areas, (2) modifications of commer- 
cial methods and equipment for surfacing roads with bituminous 
or similar materials, and (3) sectional or other emergency types. 

The study was based upon the doctrine that the military road 
problem in forward areas is principally one of re-construction and 
maintenance rather than of new construction. In order that it 
might be easily adaptable to use by the Army, it sets up standard- 
ized terminology with elementary definitions and descriptions of 
materials and methods. It contains a large number of tables cover- 
ing quantities of materials required for road construction and 
maintenance. In fact, the report is intended to provide a simple 
textbook on roads for use by military engineers and was trans- 
mitted to the Chief of Engineers by the Secretary of the Society 
on November 6. 

The report covers two main divisions, and to date contains ten 
sections. The first main division of the report deals with ‘“‘ Defini- 
tions and Road Construction” and the second with ‘‘Maintenance, 
Repair and Improvement of Roads.”’ In Section 1, which covers 
“Definitions and Materials,”’ the committee says, ‘In bituminous 
road materials which are produced in quantity in the United States 
is found the agency through which nearly every task of road sur- 
face, maintenance or improvement can be performed with the least 
effort and the greatest probability of success." On the subject of 
portland cement concrete, the report states, ‘‘Because of the length 
of time required for concrete to acquire sufficient strength for use 
on roads, concrete is not considered a satisfactory material for road 
surface repairs in forward areas.” 

Section 2 of the report relates to ““Engineer Equipment and Or- 
ganization.” In this section the committee departs radically 
from the military road practices of the last war and attempts to con- 
form more closely to present-day highway practice and the demand 
for speed of movement. The use of combat engineer troops on 
road tasks is discouraged with the recommendation that such 
tasks be limited to a very few rudimentary roads or trails required 
for the passage of guns and other essential features at the extreme 
front. To take over the more extensive road assignments formerly 
familiar to division engineers, the committee urges the possibility 
of special road units with special equipment under army (in dis- 
tinction to division) control. 

Other sections of the report, from 3 to 9, respectively, treat 
“Grading,” “‘Untreated Gravel Surfacing,” ‘‘Treated Gravel Sur- 
facing,’’ ‘‘Untreated Rock Roads,” ‘‘Treated Rock Roads,” “‘High- 
Type Pavements,” and ‘Special Road Expedients.”” The special 
road expedients proposed are metal mesh roads, corduroy log roads, 
corduroy fascine roads, plank roads, and tread roads. 

Section 10, the first section of the second main division of the 
report, is general in scope, and covers organization, materials, basic 
principles, and bituminous mixtures. General descriptions are 
given on repair methods to cover dirt roads, gravel surfaced roads, 
water-bound traffic-bound macadam roads, low and medium types 
bituminous treated surfaces, high-type bituminous surfaces, and 
portland cement concrete surfaces. In completing the report it is 
the intent of the committee to cover in readily usable detail the 
manufacture of bituminous repair materials and their application 
under many variable conditions which might occur during war. 

The personnel of the Military Roads Committee of the Highway 
Division includes: W. C. Baker, Jr., Captain, Corps of Engineers, 
Ft. Belvoir, Va.; B. E. Gray, Colonel, Engineer-Reserve, chief 
engineer, Asphalt Institute, New York, N.Y.; M. B. Hodges, M. 
Am. Soc. C.E., maintenance engineer, Texas Highway Depart- 
ment; L. V. Murrow, Assoc. M Am. Soc. C.E., Lieutenant 
Colonel, National Guard Air Corps, director of highways, State of 
Washington; O. J. Todd, M, Am. Soc. C.E., Engineer, U.S. 
Bureau of Reclamation, Denver, Colo.; and W. N. Carey, M. Am. 
Soc. C.E., Colonel Engineer-Reserve, consulting engineer, St. Paul, 
Minn., chairman. 
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National Defense Construction 
News of Recent Developments 


Conoress has finished its work on the National Defense Program 
for this session and has been marking time preparatory to adjourn- 
ment. Now the government departments are rapidly translating 
the congressional appropriations into contracts for goods, engineer- 
ing services, and for construction. 

The Construction Division of the Quartermaster Corps, accord- 
ing to Brig. Gen. C. D. Hartman, chief of the Division, is charged 
with the expenditure of $1,147,000,000 for building 265 projects 
scattered all over the country. These include 33 manufacturing 
plants for ordnance and chemical-warfare production; 14 storage 
warehouse projects; 54 new cantonments for the selective service 
army, with capacities up to 20,000 men; and 71 air corps training 
establishments. Already about one-third of this program is under 
contract. 


oF YARDS AND Docks Seeks RESERVE OFFICERS 


Enrolment of suitable candidates in the Civil Engineer Corps of 
the U.S. Naval Reserve is being made in an effort to fill the many 
vacancies which exist in that corps at the present time. Applica- 
tions from candidates who will accept active duty immediately 
after being commissioned are particularly desired. Each candidate 
for enrolment should submit his application to the commandant of 
the Naval District in which he resides, from whom information and 
instructions regarding procedure may be obtained. 

The general requirements for the Civil Engineer Corps Reserve 
of the Navy are that the applicant be a citizen of the United States; 
be a graduate with a good scholastic record from an engineering 
school of accredited standing; that he have sufficient practice of the 
profession to demonstrate ability and promise; that he obtain rec- 
ommendations regarding character and engineering ability; and 
that he be possessed of an excellent physical condition as deter- 
mined by a rigid examination by officers of the Medical Corps of 
the Navy. There are openings in the grade of Ensign, Lieutenant 
(j.g.), Lieutenant, and a few as Lieutenant Commander. No ap- 
plication will be received from applicants over 50 years of age. 

The duties of the Bureau of Yards and Docks comprise all that 
relate to the design and construction of public works, such as dry 
docks, marine railways, building ways, harbor works, quay walls, 
piers, wharves, slips, dredging; floating and stationary cranes; 
power plants, coaling stations; heating, lighting, telephone, water, 
sewer, and railroad systems; roads, walks, grounds, and bridges; 
and all buildings for whatever purpose needed by the Navy and 
the Marine Corps. Officers in the Civil Engineer Corps of the Navy 
are not required to drill nor are they called upon for camp service, 


Derense Hovusinc Projects DEVELOPING 


The initial $100,000,000 appropriated by Congress for defense 
housing purposes was equally divided between the Army and the 
Navy for housing families of naval and military personnel. The 
Public Buildings Administration of the Federal Works Agency has 
been charged with the construction of the Army’s $45,000,000 
share of this appropriation. The Navy, on the other hand, is 
handling the construction of its $45,000,000 share through the 
Civil Engineer Corps of the Navy, Bureau of Yards and Docks. 

A second appropriation of $150,000,000 in the Lanham Bill is 
primarily for industrial defense housing, that is, for housing 
workmen and families engaged in the industries at work on the 
national defense program. The Federal Works Agency has been 
charged with the expenditure of the Lanham Bill money. The 
selection of some 63 defense housing areas has been approved to 
date. Standard plans are being developed rapidly, but definite 
commitments for the expenditure of the Lanham Bill money are yet 
to be made. 

The extent to which private engineers, architects, and contrac- 
tors will be used on the defense housing projects is still undeter- 
mined. Both the Public Buildings Administration acting direct, 
and the U.S. Housing Authority acting through local Housi~¢ 
Authorities, have defense housing projects under construction. 
Representatives of the American Institute of Architects, the So- 
ciety, and the American Society of Landscape Architects are pre- 
paring a statement of the division of responsibility among these 
professions when and if engaged on national defense housing proj- 
ects. 
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National Roster of Engineers Requires 
Cooperation of Members 


UNDER immediate preparation is a ‘‘National Roster of Sc; itifie 
and Specialized Personnel,”*a Government effort in whic! the 
Society is cooperating. All corporate members should ha re- 
ceived the necessary blank forms with franked envelope for ply 
Advance notice of this and preliminary details were given in the 
July issue. 

Information is required on two blank forms. The larger of {hese 
is a comprehensive statement of personal data, indicating ecyeq. 
tional, military, family, and other background. A smaller form is 
a ‘‘technical check list,” for the purpose of indicating the fields of 
engineering activity engaged in, and the functions performed 

As an aid in this important national effort, the Society Head. 
quarters (1) prepared the addressed envelopes to members, by use 
of its membership stencils; (2) ran off a duplicate of these accdresses 
as a card index; and (3) drew up the form of the questionnaire 
blank covering the check list. In addition the Secretary of the 
Society is serving as a consultant in the present convass. 

As a simple matter of patriotism, all members should lend their 
most cordial cooperation to this effort. This duty is entirely aside 
from any personal advantage that may accrue through possible 
later employment. Physical limigations dictated that only cor- 
porate members could be included at the present time. _ It is antici- 
pated however that Juniors also will be canvassed as soon as feas- 
ible. 

By promptly filling out and returning these questionnaires, 
members will contribute important assistance to the Government 
in the national emergency. 


Presenting the Index for CrviL 
ENGINEERING 1940 


ONE OF THE special services rendered by the Society to its mem- 
bers is the issuance of a yearly index to Crvi. ENGINEERING. This 
appears in the last number for the year—which means that the in- 
dex for 1940 is to be found in this issue. For those who keep their 
copies for later use, it is particularly handy, and in any case it pro- 
vides a means of ready reference to the material that has appeared 
in CrviL ENGINEERING throughout the year just ended. 

The advantage of having the index come out with the December 
number, at the end of each volume, is especially evident if the 
twelve issues are to be bound before the end of the year. The in- 
dex is printed in a separate form, at the very end of the issue, mak- 
ing it possible, simply by unloosening the wire staples, to remove it 
intact, either for filing or for binding. The first page of the index 
is designed to constitute a fitting title page for the bound volume 
of twelve issues if the index is bound in at the beginning of the 
volume. For those who may require them, reprints of the index 
alone are available at a cost of 15 cents. 

From an editorial standpoint the difficulties in getting the index 
ready to appear in December, so as to include the number in which 
it appears, are obvious. However, the appreciation of many mem- 
bers, engineering offices, and libraries, who desire to make immedi- 
ate use of it, indicates that the additional labor is warranted. 


Treasure Island Wood Framing Tested 


San Francisco Committee Will Investigate Joints, Panels, 
Piles, and Frames During Dismantling 


REALIZING that a rare opportunity would be afforded by the 
demolition of the exposition structures at Treasure Island, a num- 
ber of interested groups have collaborated with the San Francisco 
Section in preparing for an extensive series of tests on timber con- 
struction elements. 

Six types of tests have been planned. Of first importance is the 
series to be made on the various types of joints. These will include 
split ring connections, bolted joints, nailed joints, rod and block 
joints, strap and pin joints, and several others. About eighty jomts 
will be tested in direct tension and compression in addition to being 
subjected to moments and shears. Tests on the many wall panels 
of plywood and diagonal sheathing will follow the joint tests. 
These two types of sheathing were attached with both wire nails 
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and: ng nails and to studs which varied from 16 to 48 in. center 
to ct Panels are to be tested in direct bending and shear. 

An her series of tests will be made on the lateral-load-resisting 
{ piles. Because there is very little information available 


on th. subject, it is felt that a fairly extensive investigation is 
justifiable. On Treasure Island there are many groups of piles 
which «ull permit the tests to be made thoroughly and economically. 


Son of the numerous types of trusses to be found on the island 
to be tested. Full-size experiments will be conducted on 


are a 
trusse- which have from 35 to 50-ft spans. Rigid frames, arches, 
arch ‘5, and built-up members may be included. 


Firs: consideration was given the subject when a committee was 
d by Section President F. H. Fowler in November 1939. 


appor' 

= mmittee included W. P. Day, H. D. Dewell, H. B. Hammill, 
J. J. Gould, L. H. Nishkian, chairman, and H. C. Vensano. The 
original thought was to perform the test program after the close of 


the 1939 Exposition. However, when it was decided to reopen the 
Fair in 1940, the committee adjourned until President Hammill 
called it together in September 1940. The committee was en- 
larged by the addition of John Cahill, Jr. The outcome of the 
recent meetings is a $4,600 donation by the Timber Industries, and 
an application to the WPA through the sponsorship of Dr. W. C. 
Pomeroy of the University of California for the additional sum of 
$20,400. The committee has also been assured of the cooperation 
of Clarence Seage, Assoc. M. Am. Soc. C.E., chief engineer of the 
California Commission, George Creel of the U.S. Commission, and 
H. C. Bottorff of the Exposition Company. At the suggestion of 
the West Coast Lumbermen’s Association, and with the approval 
of the committee, John J. Gould, Assoc. M. Am. Soc. C.E., former 
chief structural engineer of the Golden Gate International Exposi- 
tion, was appointed to take charge of the technical phases of the 
program. Henry J. Degenkolb, Jun. Am. Soc. C.E., and Byron L. 
Nishkian are assisting Mr. Gould. 


Easier Payments for Juniors Seeking 
Transfer 


Juniors who have suppressed their inclination to transfer for 
reasons best known to the family budget will welcome the recent 
action of the Board of Direction (October, at Cincinnati) in grant- 
ing a more comfortable period within which to meet the increased 
costs of transfer to the Associate grade. Juniors may now have six 
months after the transfer is approved to pay the extra amount of 
the dues for the remaining months of the year and the difference 
between the initiation fees for the two grades. This payment can 
be made in three installments, and in special cases the time can be 
further extended. Also, the higher dues of the Associate Member 
grade are to be paid for only the portion of the year that one is in 
that grade. 

The present change combined with other actions of the Board 
during the last two years eliminates any real hardships incident to 
transfer. The 33-year age limit on Junior membership was ex- 
tended by the Board’s previous interpretation granting an addi- 
tional year, provided the application is submitted before the 33rd 
birthday. This is an advantage particularly to Juniors who may 
need the few extra months to complete their year of responsible 
charge 

For the legally minded members who like their tonic undiluted, 
the language of the Board “installment plan” resolution is repro- 
duced on page 796 in the Secretary’s Abstract of the Board Meeting 
Minutes. The previous action relating to age limits is indicated in 
Civ. ENGINEERING for March 1939, page 189. 


Society Notes 


INTENDED both as a source of inspiration to harrassed program 
committee chairmen and as a record of valuable information, a list 
of talks made during the academic year 1939-1940 by Society mem- 
bers and others before Student Chapters has been compiled and 
mailed to the faculty members and contact members for the Chap- 
ters and to Chapter presidents and secretaries. 

By a curious coincidence, the 1940 volume (Vol. 105) of TRANSAc- 
TIONS contains 855 pages of discussion and 857 pages of papers sub- 
ject to discussion. 
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Society Offers Series of Lantern 
Lectures to Students 


For THE twelfth year, 
the Society is making 
lantern lectures availa- 
ble for Student Chapter 
programs. These lec- 
tures consist of lantern 
slides with mimeo- 
graphed descriptions, 
covering a number of 
important engineering 
projects. They are sent 
to any Student Chapter 
(or Local Section or 
other interested group) 
without charge. 

The lecture on Grand 
Coulee Dam has been 
added to the series this 
year, and the one on 
Mississippi River Flood 
Control has been com- 
pletely revised. In order 
to bring this lecture up 
to date it was necessary 
to have it entirely re- 
written and a new set of 
slides prepared. 


Sol 


LANTERN VIEW FROM LECTURE ON 


GRAND CouULEE DAM 


House Foundation 


Funnel Erected to Carry Concrete from 
Bucket Into Narrow Forms of Power 


The variety of subjects included in the series is shown in the 
following list, which gives the title of each lecture and the number 


of slides it contains: 


LECTURES 
Aerial 
ping .. 
Bonneville Dam 
Boulder Dam = 
Carquinez Strait Bridge . 
Cascade Tunnel 
Catskill Water Supply 
Conowingo Hydroelectric 
Development 
Coolidge Dam... . 
Florianopolis Bridge 
Foundation Problems of 
West Side Elevated High- 
way—New York . 
George Washington Bridge 


SLIDES 


59 
61 
75 
58 
45 
67 


46 
57 
36 


57 
74 


LECTURES SLIDES 
Golden Gate Bridge 52 
Grand Coulee Dam... 60 
Hetch Hetchy Water ‘Sup- 

65 
Holland Tunnel 58 
Miami Flood Control . 53 
Mississippi Flood Control . 64 
Power Development at Ni- 

agara Falls ee 34 
San F rancisco-Oakland Bay 

Bridge 70 
Westchester County ‘Park 

System . 38 
Wilson Dam at “Muscle 

Shoals 47 


Reservations should be made well in advance of the date when 
the slides are to be shown. Experience has proved that those who 
wait until the last minute have often been unable to obtain the 


particular lecture desired. 


River AT HicH Lever Pourinc SLors in Dam 
IN THE SUMMER OF 1939 


Another Slide from the Grand Coulee Series 
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New Honorary Members 


AS A RESULT of its meeting in Cincinnati on October 14, the 
Board of Direction announced the election of five new Honorary 
Members in the Society. The following members were accorded 
this great distinction: C. P. Berkey of New York, N.Y.; G. H. 
Fenkell of Detroit, Mich.; J. D. Galloway of San Francisco, Calif.; 
F. G. Jonah, of St. Louis, Mo.; and R. H. Thomson of Seattle, 
Wash. 

Professor Berkey has long been a professor of geology at Colum- 
bia University and an officer of the Geological Society of America. 
He has been consultant on some of the most important tunnel, 
dam, and other projects in this country, not to mention field work 
in Central Asia 

In a long and notable practice, Mr. Fenkell has served the city 
of Detroit almost continuously for his entire professional lifetime. 
Much of the time he served as commissioner of public works and 
as general manager of the Department of Water Supply. Since 
his retirement he has been a consulting engineer 

For most of his professional career, Mr. Galloway has practiced 
in and around San Francisco. He has been consultant on build- 
ings, dams, power plants, bridges, and other major pieces of work; 
and did notable service as chairman of the Society's Committee on 
Effects of Earthquakes on Engineering Structures. 

Colonel Jonah, a Canadian by birth, has been in engineering 
work in the United States since 1890. Continuously, following 
1901, he has been connected with the Frisco Railroad System— 
since 1913 as chief engineer. 

Mr. Thomson has long served with distinction in the employ of 
his home city, Seattle. As city engineer for many years, he was in 
responsible charge of important re-grading and other major im- 
provements. He also is now a consulting engineer. 

In some subsequent issue a more detailed account of the great 
accomplishments of these men will be given. The award of the 
honorary memberships is scheduled for the Annual Meeting in 
January. 


News of Local Sections 


Scheduled Meetings 


Cincinnati Sectrion—Dinner meeting at the Student Union, 
University of Cincinnati, on December 10—dinner at 6:30 p.m.; 
meeting at 8 p.m. 

CLeveLaND Secrion—Luncheon meeting in the Bridge Room, 
Guildhall, on December 2, at 12:15 p.m. 

CoLtorapo Section—Dinner meeting on December 9, at 6:30 
p.m. 

Dayton Section—Luncheon meeting at the Engineers Club on 
December 16, at 12:15 p.m. 

Georoia Section—Luncheon meeting at the Atlanta Athletic 
Club on December 9, at 12:30 p.m. 

IttrNors Secrion—Dinner meetings of the Junior Section at the 
V.M.C.A. (19 S. La Salle Street) on December 9 and 30, at 6 p.m 
(program at 7) 

INDIANA SECTION—Dinner meeting in Hurty Hall, Indiana State 
Board of Health, on December 6, at 6:15 p.m. 

Los ANGELES Section—Dinner meeting at the University Club 
on December 11, at 6:30 p.m. 

MARYLAND SecTion—Dinner meeting at the Engineers Club on 
December 10, at 6 p.m. 

METROPOLITAN Section—Technical meeting in the Engineering 
Societies Building on December 18, at 8 p.m. 

Miami Section—Dinner meeting at the Alcazar Hotel on 
December 5, at 7 p.m, 

NASHVILLE Secrion—Dinner meeting at the Kissam Hall 
Restaurant, Vanderbilt University, on December 3, at 6:30 p.m. 

NORTHWESTERN SecTION—Dinner meeting at the Minnesota 
Union on December 2, at 6:30 p.m. 
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PHILADELPHIA SecTion—Dinner meeting at the Engineer. _ lub 
Philadelphia, on December 10, at 6 p.m. / 


PittspurGH Section—Talk at the William Penn Hote! .., De. 
cember 11, at 8 p.m. 


SACRAMENTO SECTION—Regular luncheon meetings at {| Elks 
Club every Tuesday, at 12:10 p.m.; dinner meeting of the Junior 
Forum at Hart’s Restaurant on December 11, at 6:30 p.m. 


St. Louts Sectrion—Dinner meeting on December 6, 6:30 
p.m, 

San Francisco Section— Dinner meeting at the Engineers Cjyh 
of San Francisco on December 17, at 5:30 p.m. 


SpoKaNe Secrion—Luncheon meeting at the Davenport Hotel 
on December 13, at 12 m. 


TENNESSEE VALLEY SecTion—Dinner meeting of the Kn: x Ville 
Sub-Section at the S & W Cafeteria on December 10, at 5-54 p.m. 


Texas Section—Luncheon meeting of the Dallas Branch at the 
Dallas Athletic Club on December 2, at 12:10 p.m.; luncheon 
meeting of the Fort Worth Branch at the Blackstone Hotel on 
December 9, at 12:15 p.m. 


‘Tri-Crry Secrion—Dinner meeting at Rock Island, Ill, op 
December 13, at 6:30 p.m. 


Recent Activities 


CENTRAL ILLINoIs Section—Urbana, October 23: This session 
was devoted to discussing the proposed Illinois Professional Engi- 
neering Act. Springfield, October 25: The meeting had been ar. 
ranged for the purpose of acquainting engineers eligible for member. 
ship in the Section with the work of the Section. Robert RB 
Brooks, Director of the Society and member of the Missouri State 
Highway Commission, discussed the work of the Society in connec. 
tion with engineering salaries, American Engineering Council, and 
national defense. 


CENTRAL Onto Section—Columbus, October 24: Following a 
business meeting, H. E. Nold, chairman of the department of min- 
ing engineering at Ohio State University and president of the Ohio 
Society of Professional Engineers, gave a talk on ‘‘The Professional 
Welfare of the Engineer.” The Section reports that the following 
officers have been elected for the coming year: Carl V. Young- 
quist, president; Charles W. Allen, first vice-president; Fred E 
Swineford, second vice-president; and Eric T. Krumm, secretary- 
treasurer 

CLEVELAND Section—October 21: The guest of honor and 
speaker of the evening was George T. Seabury, Secretary of the 
Society, who discussed the civil engineer in national defense, em- 
phasizing particularly the problems facing the Society in this con- 
nection. 

IrHaca Section—October 17: At this meeting the following 
officers were elected for the coming year: Carl Crandall, president 
Howard T. Ware and George J. Watson, vice-presidents; and John 
E. Perry, secretary-treasurer. An illustrated talk on bird and ani- 
mai life in the national parks—given by Arthur A. Allen, professor 
of ornithology at Cornell University—comprised the program 


Kansas City Section—Seplember 26: The feature of the eve- 
ning was a talk on ‘“‘The Technique of Anti-Aircraft Artillery,” 
which was presented by Lt. Col. G. G. McCaustland, of the Coast 
Artillery Reserve. 


Kansas SEcTION—Topeka, October 18: During the business 
meeting it was announced that the Board of Direction had ap- 
proved changing the name of the Section from the Kansas State 
Section to the Kansas Section. ‘‘Cement Soils Stabilization” was 
the subject of a talk given by H. W. Johnson, of the Portland Ce 
ment Association. Mr. Johnson supplemented his remarks with 
motion pictures. 


Kentucky Secrion—Gilbertsville, October 11: A group of mem 
bers and guests met in the afternoon for inspection of the construc 
tion work in progress on Kentucky Dam. Following a dinner 
the Community House, a symposium on the project was pr sented 
under the chairmanship of G. P. Jessup, project manager for th 
TVA Those taking part in the symposium were E. A. Prokop, 
reservoir construction engineer; S. H. Smith, engineer in charge ©! 
reservoir activities; J. B. Hays, construction engineer for the TVA 
on the project; and B. S. Philbrick, superintendent of construction 


presic 
Leiset 
Mick] 
trans] 


Mn 
More 
elever 
sion 
held F 
the lu 
who d 
ageme 
Civil 
of the 
dancin 
Woods 
neerin; 
N.B. 
S0n, w 
South 
Lt. Co) 


\ 

I 

of | 

Bat 

L 

edu 

Mo 

the 

Cal 
of t 

and 

disc 

Befc 

Wor 

| Li 
lane 

Will 

gram 

tion | 

const 

tion | 

the 
was 

Thire 

and | 

M1 

year | 

Wilco 


ig 
min- 
Yhio 
ional 
wing 


siness 
d ap- 
State 
was 
d Ce 
with 


mem 
struc 
ner in 
ented 
or the 
okop 
rge of 
TVA 


ction 


Civit for December 1940 803 


Scene aT ANNUAL BANQUET OF Mip-SoutH SECTION 


Lenicu VALLEY Section—Easton, Pa., October 28: The speaker 
of the occasion was E. L. Durkee, of the Bethlehem Steel Com- 
pany, who gave an illustrated lecture on the construction of the 
Baton Rouge Bridge. Mr. Durkee was resident engineer on the 
project. A dinner at Lafayette College preceded the meeting. 


Los ANGELES SEcTION—October 9: A symposium on engineering 
education was the feature of the occasion, the speakers being: G. 
Montague Butler, dean of the college of mines and engineering at 
the University of Arizona; F. W. Panhorst, bridge engineer for the 
California State Division of Highways; H. Macy Jones, secretary 
of the California State Board of Registration for Civil Engineers; 
and Sterling S. Green, president of the Junior Forum. The latter 
discussed the subject from the viewpoint of the young engineer. 
Before the regular meeting the Junior Forum held a round-table 
discussion of the meaning of the phrase, ‘‘Responsible Charge of 
Work.” 


Lourstana Section—Baton Rouge, October 24: Joint meeting 
with the Student Chapters at Louisiana State University and Tu- 
lane University. In the afternoon a large group visited the Stand- 
ard Oil Company’s new wharf now being erected by the W. Horace 
Williams Company near Baton Rouge. In the evening the Section 
held a meeting at Louisiana State University. The technical pro- 
gram consisted of an illustrated paper on the design and construc- 
tion of the wharf, presented by C. G. Cappel, engineer in charge of 


construction. 


METROPOLITAN SECTION—October 16: On this occasion the Sec- 
tion was host to the officers of the Civil Engineer Reserve Corps of 
the U.S. Navy who are in the Metropolitan district. The speaker 
was Rear Admiral Ralph Whitman, public works officer of the 
Third Naval District, who discussed ‘‘Public Works of the Navy 
and National Defense.” 


MicuiGan Section—Detroit, October 23: Officers for the coming 
year were announced as follows: E. L. Eriksen, president; L. C. 
Wilcoxen, first vice-president; Milton P. Adams, second vice- 
president; and Clair C. Johnston, secretary-treasurer. Theodore 
Leisen, former Director of the Society, spoke briefly, and D. Grant 
Mickle, traffic engineer of Detroit, discussed the general problem of 
transportation in urban areas. 


Mip-Soutn Section—Memphis, Tenn., October 25 and 26: 
More than a hundred members and guests registered for the 
eleventh annual meeting of the Section. High lights of the occa- 
sion were the joint luncheon with the Engineers’ Club of Memphis, 
held Friday noon, and the banquet in the evening. The speaker at 
the luncheon was C. M. Ripley, of the General Electric Company, 
who discussed the subject, ‘‘Electricity—the Master Tool of Man- 
agement." The feature of the banquet was an address on ““The 
Civil Engineer in National Defense,” given by Frank M. Andrews, 
of the General Staff of the U.S. Army. A program of music and 
dancing was also presented under the chairmanship of Robert J. 
Woods, Jr. The morning session on the 25th was devoted to engi- 
neering education and featured scheduled addresses by H. N. Howe, 
N. B. Garver, and W. R. Spencer. Speakers at the afternoon ses- 
Son, which consisted of a symposium on “‘Construction in the Mid- 
South Area,” were W. C. Johnson, W. B. Fowler, John A. Fox, and 
Lt. Col Daniel Noce. There was considerable discussion of all the 


main papers. The morning session on the 26th included a Junior 
Forum and election of officers for the coming year. These are as 
follows: Frank V. Ragsdale, president; Robert C. Gibson, vice- 
president; and James R. Newman, secretary-treasurer. Attend- 
ance at the Arkansas- Mississippi football game Saturday afternoon 
concluded the session. 


New Mexico Secrion—October 26: Joint inspection trip with 
the University of New Mexico Student Chapter. The group visited 
Conchas Dam and canal and the Tucumcari Irrigation Project. 
The U.S. Bureau of Reclamation supervised the trip, and members 
of the Corps of Engineers aided in conducting the group about the 
dam. 


NortH CaRo.ina Section—Charlotie, October 18: Joint meet- 
ing with the Piedmont Section of the American Society of Mechani- 
cal Engineers. The technical program presented at this time in- 
cluded talks by G. S. Rawlins, consulting engineer of Charlotte, who 
described the water-distribution system in that city, and Walter 
Franklin, plant superintendent of the Charlotte water works, who 
spoke on water purification there. Both papers were discussed. 
Following a dinner in the evening, D. Nabow, of the Duke Power 
Company, presented a paper on ‘“The New Steam Power Plant at 
Cliffside.” 


NORTHEASTERN SECTION—Junior Association, October 3: Two 
members of the Junior Association—Herman J. Shea and Malcolm 
Stevens—addressed this supper meeting. Mr. Shea discussed 
“Recent Trends in Aerial Photogrammetry,” while Mr. Stevens 
spoke on air raid shelters. Both young men are members of the 
staff at Massachusetts Institute of Technology. 


NORTHWESTERN SEcTION—Minneapolis, November 4: The 
meeting was in charge of the Junior Section. The technical pro- 
gram consisted of a talk on engineering in Hawaii, which was given 
by Russell C. Brinker, assistant professor of structural engineering 
at the University of Minnesota. 


OrEGON SecTion—October 29: A symposium on the Bonneville 
Project was presented under the chairmanship of Charles E. Carey, 
chief consulting engineer for the Bonneville Power Administration. 
Those taking part in the program were Dr. Paul J. Raver, adminis- 
trator; S. E. Schultz, chief engineer; Don S. Campbell, chief of the 
transmission unit; and Ben W. Creim, principal engineer. 


PHILADELPHIA SECTION—October 8: The principal speaker was 
E. L. Durkee, resident engineer for the Bethlehem Steel Company 
on the construction of the Baton Rouge Bridge, who described the 
erection of the superstructure, amplifying his remarks with motion 
pictures. Others who spoke on the subject were Leon S. Moisseiff, 
consulting engineer of New York; Charles F. Goodrich, chief engi- 
neer of the American Bridge Company; and Lester L. Lessig, con- 
tracting engineer for the Bethlehem Steel Company. 


PittspuRGH Section—October 18: Lt. Col. Percy G. Black 
addressed a joint meeting of the Pittsburgh Section and the Engi- 
neers’ Society of Western Pennsylvania on the subject of ‘‘Mechani- 
cal Warfare in Europe.”” Junior Division, October 24: Adolph J. 
Ackerman, director of engineering for the Dravo Corporation, con- 
ducted a round-table discussion on the ‘Problems of the Young 
Engineer.” 
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SACRAMENTO SectTion—October 1, 8, 15, 22, and 29: At the first 
of these regular weekly luncheon meetings four reels of motion 
pictures showing the processes of manufacturing wrought steel pipe 
were shown, and Jack Frye, president of the Transcontinental and 
Western Airlines, Inc., spoke on “‘Commercial Aircraft in War 
Service.” Speakers at the other gatherings were Phil Dickinson, 
of the U.S. Bureau of Reclamation; Dr. Nathan A. Bowers, Pacific 
Coast editor of Engineering News-Record; Julian Hinds, assistant 
chief engineer of the Metropolitan Water District of Southern 
California; and J. E. Jellick, manager of the San Francisco office 
of the Portland Cement Information Bureau. Junior Forum: 
The speaker at the monthly dinner meeting of the Forum was W. A. 
Perkins, senior engineer of dam inspection for the California State 
Division of Water Resources. The talk was followed by an engi- 
neering quiz contest. 

Sr. Louis Secrion—October 28: Following a business discus- 
sion, Russell H. Riley, of Harland Bartholomew and Associates, 
presented a paper on the decentralization of cities. It was an- 
nounced that the following engineers have been elected for 1941: 
F. C. Woermann, president; Hymen Shifrin, first vice-president; 
L. B. Feagin, second vice-president; and M. Buchmueller, secre- 
tary-treasurer. 

San Francisco Section—October 15: The speaker and guest of 
honor was Col. R. O. Dart, chief of laboratory service and director 
of sanitary investigations for the Ninth Corps Area of the U.S. 
Army. Colonel Dart’s talk was entitled ‘Sanitation in the Army.” 
Junior Forum, September 17: A talk on ‘‘Construction Features of 
the New Steam Electric Generating Plants of the Pacific Gas and 
Electric Company” was given by F. F. Mautz. 


SPOKANE Section—A ugust 9, September 7 and 13, and October 18: 
The Section reports that the sessions on August 9, September 13, 
and October 18 were devoted to business discussion, the emphasis at 
the latter meeting being the cost of Society conventions. On Sep- 
tember 7, Joseph Jacobs, Vice-President of the Society, was guest of 
honor at a special dinner meeting and spoke on the problems of the 
Society. 

Syracuse Section—October 14: Joint meeting with the Tech- 
nology Club of Syracuse. The speaker and guest of honor was 
Ernest F. Robinson, chief engineer of the Maracaibo Harbor Com- 
mission, who gave an illustrated lecture on the subject, ““An Engi- 
neer’s Experiences in South America.” Prior to the meeting the 
Section entertained Colonel Robinson at a small dinner. 

Tacoma Section—October 8: A description of the history and 
design of the Willamette Basin Project in Oregon was given by Col. 
C. R. Moore, district engineer for the Portland District of the U.S. 
Engineer Office. 

Texas Sectrion—Denison and Dallas, October 17-19: The first 
session of the three-day fall meeting of the Section was held in 
Denison, where the group was greeted by City Attorney Ross 
Stoddard, substituting for the mayor who was ill. Motion pictures 
of the construction of Denison Dam were then shown as a pre- 
liminary to inspection of the project that took place after lunch. 
Following a buffet supper in the evening, the group adjourned and 


Srupent Cuaptrer Group ENJOYING THE FALL MEETING OF THE 
Texas SECTION 


Vou. to, No. 


moved to Dallas, where an informal social evening was ¢: oyeq 
The technical session held the next morning was welcon by 
James W. Aston, city manager of Dallas, while Robert J. C; mins 
responded for the Section. Papers on different aspects of th eni- 
son Dam were then given by M. E. Schmidt, H. L. Johns and 
J. B. Alexander. At the luncheon that followed James Follir hair. 
man of the Society’s Committee on Local Sections, discus: the 
activities of the committee and greeted the various Studen: hap. 
ter presidents who were there. Dr. Humphrey Lee, presicen: of 
Southern Methodist University, then spoke on the social and eco- 
nomic problems facing technically trained men. In the afternoon 
the Student Chapter members met on the campus of Southern 
Methodist University, and the others gathered to hear furthe; dis- 
cussion of Denison Dam, the principal speakers being E. J. \ inless 
and Capt. Gordon Textor. Maj. John B. Hawley then presented g 
comparison of the “Standard Form of Contract,” as prepared by 
the Texas Section, with one prepared by the Association of Cop. 
sulting Engineers of England. The regular dinner dance took place 
that evening, and Saturday morning there was a Student Chapter 
breakfast. During the business meeting held later in the morning 
the following officers were elected to serve during the coming year: 
H. N. Roberts, president; Grayson Gill and W. H. Mead, vice. 
presidents; and John A. Focht, secretary-treasurer. 


Tri-City Section—Davenport, dowa, September 27: All engi. 
neers in the vicinity were invited to attend a smoker, which in- 
augurated the fall program of the Section. The feature of the occa. 
sion was a talk by H. W. Poston, sanitary engineer in the Division 
of Sanitary Engineering of the Iowa State Department of Health, 
who discussed the malaria-control survey now being conducted by 
the U.S. Public Health Service along the Upper Mississippi 


Wisconsin Section—October 10: H. M. Hilton, of the Alumi- 
num Company of America, presented two films—one depicting an 
unusual method of constructing a concrete dam on the Saguenay 
River in Canada, and the other showing the aluminum industry 
from the mining of ore to the completion of various fabricated 
products. 


Wyominc Section—Cheyenne, October 14; Joint dinner meeting 
with the Cheyenne Engineers’ Club. The feature of the evening 
was a talk on ‘Public Relations for Engineers,” given by J. I. Bal- 
lard, editor of Western Construction News. An open discussion of 
the subject was conducted by C. F. Seifried, president of the Sec- 
tion. 


Student Chapter Notes 


COLLEGE oF THE City oF New YorK—October 24 and 31: The 
speaker at the first of these sessions was Andre Halasz, a member of 
the drafting department at the College of the City of New York, 
who spoke on the esthetics of bridge design. Albert Dick, assistant 
engineer in the Division of Design of the Borough President of 
Manhattan, discussed the subject, ‘‘Design and Construction of a 
Sanitation Dumping Board,” at the second meeting. 


MANHATTAN COLLEGE—October 9 and 30: The Chapter reports 
that its speakers were Brother Leo, dean of engineering at the col- 
lege, and I. Berg, architect. The latter discussed architectural 
engineering. 

Newark CoLLece oF ENGINEERING—October 14: Civil 
Engineer in National Defense” was the subject of a talk given by 
Allan R. Cullimore, president of the Newark College of Engineer- 
ing. 

New York Universtry—October 2 and 30: The first of these 
meetings was devoted to business discussion. At the second gath- 
ering Dr. Hamilton Gray, newly appointed member of the faculty 
at New York University, discussed the theory of soil mechanics 


Rutcers Untversity—October 4: Since this was the first meet- 
ing of the year talks were given by both Faculty Adviser Mirgain 
and Contact Member Goodkind. Both discussed the value of 
membership in the Society to the engineer. The meeting was then 
turned over to Paul K. Seaman, member of the present senior class, 
who described his experiences while working for the Kellogg Fout- 
dation during the past summer. 
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ITEMS OF INTEREST 


— 


Crvit ENGINEERING for 
January 


Ovromn of the term “S. I.,” sometimes 
applied to civil engineers with doubtful 
affection, becomes apparent after a read- 
ing of the article C. Frank Johnson has 
prepared describing the procedure used in 
surveying the sewer system of Louisville, 
Ky. He gives the results of the investiga- 


tion with concrete detail that may prove 
helpful in other communities with similar 
problems. 


A review of foundation construction 
methods is presented in a thorough-going 
paper written by Ralph H. Chambers. 
Piles, caissons, and driving methods are 
generously illustrated from examples of 
actual field work. Mr. Chambers has 
crowded a great deal of useful information 
into a small space without waste of words. 

Frank M. Johnson, in an enlightening 
account of the work of the General Land 
Office, explains the origin and purpose of 
cadastral surveys. The necessities of 
agricultural settlement were succeeded by 
the problems of location and description as 
westward moving population encountered 
railroad claims, Spanish grants, or Indian 
reservations. In citing the work of the 
boundary and park surveys, he treats a 
subject that holds much if not most of the 
romance of civil engineering. 

Most civil engineers, being skeptics by 
profession, will also enjoy a cold factual 
comparison of the relative merits of alter- 
nate designs. A comparison based on 
carefully controlled tests approaches the 
engineer’s dreams of the perfect paper. 
David S. Jenkins may therefore claim dis- 
tinction for his discussion of comparative 
tests on silt samplers and of their ability 
to produce representative samples. He 
nails down the question, ‘‘Are silt samplers 
psychic?” 

Also tentatively planned for the January 
issue are papers dealing with primitive 
houses of the Far East, some too frequently 
neglected aspects of soil studies for high- 
way fills, and the defense construction 
program of the Tennessee Valley Author- 
ity. 


New Queens Elevated 
Highway 


Use of a pneumatic wrench to drive 
heavy screw bolts into a steel cover plate 
is depicted on this month’s Page of Special 
Interest. This operation is one of the 
final phases in the completion of the work 
on a new elevated highway in the Borough 
of Queens, New York City, before opening 
it to traffic. The Queens elevated high- 
way facilitates traffic movements between 
points in that borough and midtown 
Manhattan via the new East River 


Tunnel which was opened to traffic 
November 15. 


About Engineers and Engineering 


The Second National Survey- 
ing Teachers’ Conference 


By Dovetas S. Trowsrince 
Assoc. M. An. Soc. C.E. 


Proressor or SuRveyinc, New Univer- 
stry, New N.Y. 


THE TECHNIQUE of teaching and prac- 
ticing surveying, precise surveying and 
plane coordinates, and photogrammetry 
was stressed at the Second National Sur- 
veying Teachers’ Conference held last 
summer under the sponsorship of the 
Society for the Promotion of Engineering 
Education. This eight-day meeting, in 
charge of Committee VIII of the Civil 
Engineering Division of the S.P.E.E., was 
held at Camp Case, the surveying camp of 
the Case School of Applied Science, in the 
Mohican State Forest near Loudonville, 


DEMONSTRATION OF SMITH SOLAR TRANSIT 
AT SURVEYING TEACHERS’ CONFERENCE 


Ohio. It was attended by 63 men from 31 
engineering colleges, government agencies, 
instrument makers, and private practice. 
Ladies and children added 38 to this 
number so that a total of 101 enjoyed the 
hospitality of the Case School of Applied 
Science. 

In planning the program a definite at- 
tempt was made to allow plenty of time for 
members to meet informally in small 
groups. For this reason, most of the meet- 
ings were held in the mornings with the 
afternoons given over to demonstrations, 
trips, informal group discussions, or recrea- 
tion. Formal papers presented and dis- 
cussed were on methods of teaching sur- 
veying, precise surveys and plane coordi- 
nates, legal aspects of surveying, astron- 
omy, instruments, and photogrammetry, 
while afternoon or evening demonstrations 
included work with the solar transit, the 
simplex solar shield, astronomy, photo- 
grammetry, and new equipment provided 
by the instrument makers. Trips were 
made to the Pleasant Hill Dam, the Gug- 
genheim Institute for Lighter-than-Air 
Research in Akron, Ohio, the Case School 
of Applied Science, and to inspect the work 
of the Cleveland Regional Geodetic Sur- 
vey. Owing to the increasing importance 
of photogrammetry, two full days were 
given to this subject in the form of papers, 
discussions, and demonstrations. 

805 


Early in the conference, committees 
were appointed to study the minimum con- 
tent of various surveying courses as 
adopted by the First National Surveying 
Teachers’ Conference held in 1937 and to 
recommend such changes as were deemed 
advisable. The conference recognized 
that there should be some difference in the 
surveying taught to civil engineering stu- 
dents and those of other branches of engi- 
neering but advocated that an elementary 
course in surveying be required of all engi- 
neering students. Recommended contents 
were adopted for the courses for non-civil 
engineering students and for civil engineer- 
ing students, and for courses in applied 
surveying, higher surveying, route sur- 
veys, and photogrammetry. 

Realizing the value of surveying and 
mapping to the defense program, the com- 
mittee in charge of the conference re- 
quested the War Department to send 
someone to discuss this matter. As a re- 
sult Captain Dau came from Wright Field 
and in an informal talk advised the col- 
leges to continue to give plenty of work in 
the fundamentals of surveying and sug- 
gested that, where possible, work in pre- 
cise control surveying and photogram- 
metry would be very helpful. 

Some discussion was given to the ques- 
tion of the mapping of the United States 
which, according to the figures presented 
at the meeting, is only about 25% ade- 
quately mapped and which is approxi- 
mately 50% unmapped. The conference 
passed a resolution endorsing the joint 
report of the Secretaries of the Depart- 
ments of War, Commerce, and Interior, 
known as Senate Document No. 54, re- 
garding the adoption of a mapping pro- 
gram with the recommendation that this 
program be fully adopted at the earliest 
possible time by appropriation of the nec- 
essary funds. 


WPA Issues Report for Five 
Years 1935-1940 


A summary of the major types of facili- 
ties completed on projects operated by the 
Work Projects Administration is given in 
a statement recently released. The pro- 
gram of the Administration was under- 
taken in the summer of 1935 for the pur- 
pose of providing employment on useful 
public projects. The report gives the num- 
ber of physical units of various types con- 
structed or improved from the beginning 
of the program through June 30, 1940. 

In the construction field there are listed 
a total of 517,431 miles of highways, roads, 
and streets, of which 454,606 miles are 
rural roads and 54,432 miles are urban 
streets. A total of 64,426 bridges and 
viaducts were built, and 39,794 recon- 
structed or improved. In the utility 
field 1,736 new plants were built, including 
electric power plants, incinerator plants 
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pumping stations, and sewage and water 
treatment plants 

The figures for airports and airway fa- 
cilities show 197 landing fields newly con- 
structed and 317 reconstructed or im- 
proved; 474 new airport buildings and 
1,088 reconstructed or improved. (This 
total includes 167 new hangars and 259 
improved.) Among miscellaneous air- 
port facilities built by the Administration 
are runways, seaplane ramps and landing 
platforms, floodlighting of landing areas, 
boundary lighting, drainage work, airway 
markers, and beacons. Besides utility 
plants and buildings at airports, 25,796 
other public buildings were constructed, 
and 67,724 improved. A large number of 
the projects were either sponsored or co- 
sponsored by the War Department, Navy 
Department, Coast Guard and National 
Guard, or were undertaken for the con- 
struction or improvement of facilities 
owned or to be used by these agencies 

Activities under the heading of ‘‘Con- 
servation, Flood and Erosion Control, and 
Irrigation” are hard to summarize as they 
vary from the planting of 7,217.000 bushels 
of oysters to the placing of 13,432,000 
sq yd of riprap. Other items under this 
head are the building of 15,815 new dams 
for conservation, flood, and erosion con- 
trol; 6,926 miles of stream-bed improve- 
ment; 4,118 miles of river-bank and shore 
improvement; 161 fish hatcheries; 4,973 
miles of firebreaks; and 960 miles of 
ditches, canals, pipes, or flumes for irriga- 
tion systems. 

Altogether the report constitutes a 
rather impressive muster of construction 
and conservation activities of interest to 
the engineer, as well as many others of 
more miscellaneous character. 


More Reserve Officers Ordered 
to Active Duty 


Previous issues of Crvi. ENGINEERING 
have listed members of the Society in the 
Officers Reserve Corps of the Army and 
in the U.S. Naval Reserve, who have been 
ordered to active duty. Additional 
changes of this sort in the Officers Reserve 
Corps of the Army include Capt. Theodore 
C. Combs from district manager of the 
West Coast Lumbermen’s Association, to 
the Presidio of San Francisco; Lt. Joseph 
S. Evans from W. F. MacConnell and 
Company, Cincinnati, Ohio, to the Office 
of the Constructing Quartermaster at 
Camp Savannah, Hinesville, Ga.; Capt. 
Franklin W. Fish, Jr., from assistant 
engineer in the U.S. Engineer Office at 
Los Angeles, to the office of the Con- 
structing Quartermaster at Fort Ord, 
Presidio of Monterey, Calif.; Capt. Oliver 
G. Haywood, Jr., to the 27th Engineer 
Battalion at Fort Buchanan, P.R.; Lt. 
Charles Hunnell, Jr., to duty with the 
regular army in the office of the Quarter- 
master General, Washington, D.C.; Lt. 
George B. Schoolcraft from project engi- 
neer for the Indiana State Highway Com- 
mission to the Quartermaster Corps of 
the army, with headquarters at Fort 
Bragg, N.C.; and Capt. Burford M. 
Tanner from the U.S. Forest Service at 


Glendora, Calif., to the Office of the Con- 
structing Quartermaster at Anchorage, 
Alaska 

Of the Naval Reserve there are Lt. 
Cuthbert P. Conrad from Michigan State 
College to the Bureau of Yards and 
Docks in Washington, D.C.; Lt. Charles 
E. Lewis from South Dakota state plans 
engineer for the WPA to the 13th naval 
district at Seattle, Wash.; Lt. William R. 
Franklin from construction superintendent 
in the Construction and Equipment De- 
partment of Montgomery Ward and 
Company, Chicago, to the U.S. Naval 
Training Station at Newport, R.I.; and 
Lt. Irvin S. Rasmussen from the U.S. 
Engineer Office at Little Rock, Ark., to 
the Navy Yard at Philadelphia. 

It will be of interest, also, to note that 
Lacey V. Murrow, director of highways 
for the Washington State Highway De- 
partment, has been granted an indefinite 
leave of absence to begin new duties as 
lieutenant colonel in the National Guard 
Air Corps. Similarly, Maj. William J. 
Fox, chief engineer of the Los Angeles 
County Department of Building and 
Safety, has been called to active service 
in the U.S. Marine Corps. He will be 
stationed at the Long Beach naval reserve 
aviation base, where he will act as an 
instructor. 


Brief Notes 


Tue American Society of Mechanical 
Engineers has announced the election of 
the following new officers, who will be 
installed at the sixty-first annual meeting 
of that organization, to be held at the 
Hotel Astor in New York City, December 
2-6, 1940: William A. Hanley, president; 
Samuel B. Earle, Frank H. Prouty, and 
Edwin B. Ricketts, vice-presidents (to 
serve two years); and Huber O. Croft, 
Paul B. Eaton, and George E. Hulse, 
managers (to serve three years). 


ALL non-citizen members of the Society 
are reminded that, under the provisions 
of the Alien Registration Program, they 
are required to register by December 26, 
1940. Inquiries concerning this program, 
which went into effect August 27, may be 
addressed to the Alien Registration Di- 
vision of the Department of Justice, 
Washington, D.C. 


MemMBERS interested in filling out their 
collections of Society TRANSACTIONS with 
volumes of 1906 and earlier, should get in 
touch with W. G. Allen, Assoc. M. Am. 
Soc. C.E., of Carmel, Calif. 


NEWS OF ENGINEERS 
Personal Items About Society Members 


A. A. Casant has been promoted from 
the position of assistant to the chief engi- 
neer of the American Bridge Company 
to that of assistant to the president of the 
company. His headquarters are still in 
Pittsburgh. 


10, N 12 

Murray D. Van Waconer, sinc 933 
highway commissioner of Michiga was 
elected governor of that state on N em- 
ber 5 by a majority of about 100,00 tes 
At one time he maintained a private >;a0. 
tice at Pontiac, Mich., and he has al: een 
commissioner of Oakland County, \/jch 
Last year Mr. Van Wagoner sery..; a 
president of the American Road Bu iiders 
Association. 


JOHN STEARNS has accepted a position as 
principal engineer in the Bureau of \ ards 
and Docks of the U.S. Navy, on th. con- 
struction of the fleet operating base a: 
Long Beach, Calif. Mr. Stearns rec. ntly 
completed an assignment as assistant 
executive director of the Los Angeles 
County Housing Authority in connection 
with the construction of the Carmolitas 
and Harbor Hills housing projects. 


DonaLcp R. WARREN and Frepericx 
J. Converse have formed the engineer. 
ing partnership of Warren and Converse, 
in Pasadena, Calif., for the purpose of 
making foundation investigations and 
supplying consulting foundation services. 


L. BRADSHAW, previously engi- 
neer in charge of the McClellan Water 
Conservation District of the U.S. De. 
partment of Agriculture, has accepted a 
position as senior engineer in the office of 
the Constructing Quartermaster, Borin- 
quen Field, P.R. 


Hucu J. Casey has been promoted from 
the rank of captain, Corps of Engineers, 
U.S. Army, to that of major, and trans- 
ferred from Manila, P.I., to Fort Lewis, 
Wash., where he is with the 10th Engi- 
neers. 


WELLS H. ASALEY, until recently assist- 
ant engineer in the Washington State 
Department of Public Lands, has taken a 
position as associate construction engi- 
neer with the U.S. Navy and is i. cated at 
the Naval Air Station, Seattle. 


WALTER J. PLOGSTED is now foreign 
representative for the General Railway 
Signal Company at Rochester, N.Y. He 
was previously managing director of the 
London office of the company. 


CHARLES K. Lewis has been transferred 
from the U.S. Engineer Office in Los Ange- 
les, to the Panama Canal, where he is in 
charge of reports and records in connec- 
tion with the construction of the Third 
Locks Project. He is located at Diablo 
Heights, C.Z. 


ARTHUR R. RertrTer, formerly designer 
in the hydraulic design department of 
the Central Nebraska Public Power and 
Irrigation District, has accepted the 
position of director of operations of the 
National Youth Administration for Ne- 
braska, with headquarters in Lincoln, 
Nebr. 


P. Smpson, lieutenant, Corps 
of Engineers, U.S. Army, is now stationed 
at Camp Upton, Yaphank, N.Y. 


U. Krino is the recipient of 
fellowships from the University of [Ilinoss 
and the Swiss Federal Polytechnic [nsti- 
tute, the latter given through the ows 
American Student Exchange of the Inst! 
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International Education. Mr. 
Krin. sailed for Zurich, where he will 
theory of limit design and other 
of structural engineering. 


ry ee F. Benerson has been pro- 
+ from the rank of lieutenant, Corps 
»{ Ev cneers, U.S. Army, to that of cap- 


‘ain. He will be located at Fort Belvoir, 


Va. 

D, Curran, lieutenant, Corps 
f I neers, U.S. Army (Retired), has 
accepicd the position of budget examiner, 
Bureau of the Budget, Executive Office 
of the President, Washington, D.C. 


Sacem Davin CAPLAN is now efficiency 
investigator in the Los Angeles (Calif.) 
Bureau of Budget and Efficiency. 


Lucius D. Cray, major, Corps of Engi- 
neers, U.S. Army, has been relieved as 
district engineer in the U.S. Engineer 
Office at Denison, Tex., in order to assist 
the Administrator of the Civil Aeronautics 
Administration in the proposed emergency 
airport construction program in Washing- 
ton, D.C. 


Epwarp R. Van Drkriest, formerly 
assistant in hydraulics at the California 
Institute of Technology, has accepted a 
position as instructor in the mechanics of 
engineering at Cornell University. Other 
recent changes in the engineering school 
at Cornell include the promotion of 
Harotp V. Hawkins from the position of 
instructor in civil engineering to that of 
assistant professor, and the appointment 
of F. J. Spry, formerly instructor in rail- 
roads, as Mare Ejidlitz Instructor in Civil 
Engineering. 

Datus E. Proper, executive vice-presi- 
dent of the Texas Good Roads Associa- 
tion, has been appointed a member of the 
Aims and Objects Committee of Rotary 
International, in which capacity he will 
assist in strengthening and implementing 
the community service activities of the 
Rotary clubs throughout the world. 


Frep J. MAYNARD has been promoted 
from the position of engineer for the 
George A. Fuller Company, of Atlanta, 
Ga., to that of chief engineer 


ALEXANDER ALLAIRE, previously con- 
nected with H. J. Deutschbein Company, 
Inc. of New York City, is now with 
Fraser, Brace, and Company of the same 
city 


Joun J. GromFrne, lieutenant-com- 
mander, Civil Engineering Corps, U.S. 
Navy, has been transferred from the 
Eleventh Naval District at San Diego, 
Calif, to the U.S. Fleet Operating Base at 
Long Beach, Calif., where he is resident 
officer-in-charge. 


J. S. state highway engi- 
neer of South Carolina, was elected presi- 
dent of the American Association of State 
Highway Officials at the convention held 
in Seattle in September. 


H. HersHey Mier, until recently en- 


gineer of tests for the Pennsylvania Turn- 
pike Commission, has accepted a position 
a resident engineer for the Pennsylvania 
Sand and Gravel Producers Association, 


with hcadquarters at Harrisburg, Pa. 


Carvin C. OLEsSON has resumed his 
teaching duties at South Dakota State 
College after a year’s leave of absence, 
during which he served as district con- 
crete engineer with the Pennsylvania 
Turnpike Commission at Somerset, Pa. 


James F. Murpny, for the past two 
years PWA project engineer on the con- 
struction of the Pennsylvania Turnpike, 
has been appointed chief engineer for the 
U.S. War Department on the construction 
of a shell-loading plant at Radford, Va. 


Joseru M. Hatcuetrt is now city man- 
ager of Petersburg, Va. He was form- 
erly city engineer and acting city manager. 


Russe_t C. BAKER is in charge of the 
newly opened U.S. Engineer Office at 
Arkabutla, Miss., where he will direct 
operations for the construction of the 
$10,000,000 dam on Coldwater River. 
Previously Mr. Baker was in charge of 
engineering and inspection in the U.S. 
Engineer Office at Sardis, Miss. 


Guy W. SACKETT, vice-president of the 
the Mason and Hanger Company, has 
been transferred to Radford, Va., to be in 
charge of the construction of a smokeless 
powder plant being built for the Hercules 
Powder Company. 


Gorton W. Brusa recently resigned 
from the Michigan State Highway De- 
partment in order to accept a position as 
plant engineer for the Ingalls Shipbuilding 
Corporation, with headquarters at Pasca- 
goula, Miss. 


Grorce K. LEONARD, on the staff of the 
Tennessee Valley Authority since 1933, 
has been transferred from the Watts Bar 
Dam to Cherokee Dam, where he will act 
as construction engineer. He served in a 
similar capacity on the construction of 
both the Guntersville and Watts Bar 
dams 


Davip L. NEUMAN has been promoted 
from the rank of major, Corps of Engi- 
neers, U.S. Army, to that of lieutenant- 
colonel. He is now stationed at Fort 
Belvoir, Va. 


Henry W. Buck and Rosrnson D. 
Buck, consulting engineers of Hartford, 
Conn., have taken over the consulting 
firm of Greenwood and Noerr, of that city. 


Joun D. Quinn has, with John E. Wiley, 
organized the Quinn-Wiley Company, 
with offices at Cheyenne, Wyo. The 
company will specialize in engineering and 
business service 

Harrop B. Goraas has been promoted 
from the position of assistant professor of 
sanitary engineering at the University of 
North Carolina to that of associate pro- 
fessor of sanitary engineering 


Benscuerpt, lieutenant, Civil 
Engineering Corps, U.S. Navy, has been 
ordered detached from duty at the U.S. 
Navy Yard, Cavite, P.I., for duty at the 
Navy Yard, Bremerton, Wash. 


Roperic B. THomas, for the past twelve 
years city engineer of Highland Park, 
Tex., has been appointed superintendent of 
the Dallas (Tex.) water works. 


ArTuurR L. Bovey, since 1931 city en- 
gineer of Sheboygan, Wis., received one of 
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the 1940 veterans awards of the American 
Public Works Association at the recent 
convention of that organization, which 
was held in Detroit. Mr. Boley has been 
on the Sheboygan city staff since 1909. 
Ernest H. PAFFRATH, assistant sewer 
commissioner of St. Louis, Mo., for the 
past eighteen years, was the recipient of a 
similar award, as was THomas D. SAMUEL, 
Jr., chief engineer and superintendent of 
the Kansas City Water Department. 


Russe.i_ S. HuMMEL has succeeded the 
late William A. Smith as state WPA ad- 
ministrator for Virginia, with headquar- 
ters in Richmond. He was formerly as- 
sistant state administrator. 


James W. DeMeENT, JR., captain, Corps 
of Engineers, U.S. Army, has been trans- 
ferred from Little Rock, Ark., where he 
was assistant engineer in the U.S. Engi- 
neer Office, to Mobile, Ala. 


Epwarp N. Cuisoim, Jr., lieutenant- 
colonel, Corps of Engineers, U.S. Army, is 
now stationed at Atlanta, Ga. 


DECEASED 


GEORGE WASHINGTON BRAMWELL (M. 
93) retired civil engineer of New York 
City, died there on October 9, 1940, at the 
age of 89. At one time Mr. Bramwell was 
in charge of maintenance for the Shenan- 
doah Valley Railroad, and from 1886 to 
1910 served as president and chief engi- 
neer of the Hydraulic Construction Com- 
pany of New York. He retired in the 
latter year. 


Howarp CONSTABLE (M. '92) retired 
architect and engineer of Princeton, N.J., 
died there on October 15, at the age of 84. 
Early in his career Mr. Constable was en- 
gaged in the development of railroad con- 
struction methods in New York. Later 
(from 1886 to 1912) he maintained his own 
offices in New York. 


B. Grsson Dunvop (Jun. 
inspector for the U.S. Bureau of Reclama- 
tion at Coulee Dam, Wash., was killed 
in a hunting accident on October 10, 1940. 
He was 30. Immediately following his 
graduation from Washington State College 
in 1936, Mr. Dunlop became connected 
with the Bureau cf Reclamation. 


Harry Frazrer (M. ’89) of Richmond, 
Va., died at Lewisburg, W.Va., in Octo- 
ber 1940. Mr. Frazier, who was 79, re- 
tired several years ago as consulting engi- 
neer for the Chesapeake and Ohio Rail- 
way, after many years of service in this 
capacity. 


HERBERT CLIFFORD HARTWELL (M. 
’08) an engineer in the maintenance de- 
partment of the Boston (Mass.) Elevated 
Railway, died at Milton, Mass., on Octo- 
ber 27, 1940. Mr. Hartwell, who was 65, 
had been connected with the Boston Ele- 
vated Railway since 1898. 


Joun Avucustus Hm.er (Assoc. M. 
’04) consulting engineer of Cincinnati, 
Ohio, died on October 21, 1940, at the age 
of 67. From 1897 to 1908 Mr. Hiller was 
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in charge of the construction of new water 
works for Cincinnati; from 1908 to 1914, 
superintendent of the Cincinnati water 
distribution; and from 1914 to 1930, gen- 
eral superintendent of the Cincinnati 
water works. In the latter year he es- 
tablished his consulting practice. 


PERCIVAL MAXIMILIAN INFANTE (M. 
'28) for the past two years assistant engi- 
neering designer for the New York City 
Board of Water Supply, died suddenly on 
October 9, 1940. Mr. Infante, who was 
60, was born in England and educated in 
Scotland. Before the World War he was 
civil engineer and builder of the Benguela 
Railroad in British East Africa. Later he 
built three hydroelectric plants for the 
Colombian government and supervised the 
construction of irrigation works there. 


Davip Reap Les (M’10) of Syracuse, 
N.Y., died in November 1938, though the 
Society was not notified of his death 
until recently. Mr. Lee spent much of his 
career in the service of the New York State 
Department of Canals, and lived in Syra- 
cuse. 

Ricwarp (Assoc. M. 
’98) trustee of the Beggs Estate, St. 
Louis, Mo., died in Milwaukee, Wis., on 
August 28, 1940, at the age of 71. Mr. 
McCulloch was president of the United 
Railways Company, St. Louis, from 1904 
to 1919, and vice-president of the St. 
Louis Car Company from 1919 to 1925. 
From the latter year on he was trustee of 
the Beggs Estate. 


Tuomas Knicut Matuewson (M. ’07) 
of Santa Ana, Calif., died in that city on 
May 2, 1940, though the Society has just 
learned of his death. He was 70. Mr. 
Mathewson’s career included work in 
railroad surveys, construction, and main- 
tenance in this country, Mexico, Cuba, and 
South America. From 1917 until 1930 


he was in Santiago, Chile, where he was in 
charge of the design and construction of a 
large hydroelectric development near that 
city. He moved to Santa Ana in the lat- 
ter year. 


Benson Storey (M. ’89) re- 
tired president of the Atchison, Topeka, 
and Santa Fe Railroad, died at his home 
in Chicago on October 24, 1940. Mr. 
Storey, who was 82, was with the Atchison, 
Topeka and Santa Fe Railroad from 1903 
until his retirement in 1933, serving suc- 
cessively as chief engineer, vice-president, 
and president. After his retirement he 
remained as a director and member of the 


= 


B. Storey 


executive committee. Earlier in his ca- 
reer he had been with the Southern Pacific 
and the San Francisco and San Joaquin 
Valley Railroad. From 1906 to 1908 
Mr. Storey was a Director of the Society. 


James EmeRSON Puuitires (M. '31) 
engineer for the Los Angeles (Calif.) 
Department of Water and Power, died in 
that city on October 26, 1940, at the age of 
57. In 1912 Mr. Phillips joined the Los 


Vou. 10, No. 


Angeles city water department as ufts. 
man, advancing later to the position of 
engineer. Earlier in his career | was 
with the Chicago and Western R way 
and he had been in private practic a 
Rockville, Ind., and Portland, Ore 

Henry BowMaN SEAMAN (M87) 
consulting engineer of Brooklyn, \ y 
died on October 24, 1940, at the age of 79. 
Early in his career Mr. Seaman was with 
the Pennsylvania Railroad and the Edge- 
moor Iron Works. From 1907 to 1910 be 
was chief engineer of the Public Service 
Commission of New York City and, later 
took charge of the general improy ment 
of the New York, New Haven and Hart. 
ford Railroad. At various times he maip. 
tained a consulting practice, serving the 
New York City Department of Bridges, 
the WPA, and various other agencies 
He was noted for introducing many of the 
fundamental techniques of subway con- 
struction. From 1900 to 1902 Mr. Sea. 
man was a Director of the Society. 

RALPH ‘DARWIN WICHMAN (Assoc. M 
’23) for some years in the Bureau of Engi- 
neering, City and County of San Fran. 
cisco, died on September 22, 1940, at the 
age of 57. Earlier in his career Mr. Wich- 
man was with the Mt. Whitney Power and 
Electric Company (for six years); spent 
two years in Burma as construction engi- 
neer for the Burma Corporation Ltd.; and 
served as electric engineer for the Pacific 
Gas and Electric Company. 


Georce Woop (M. 
since 1929 superintendent of the Peekskill 
(N.Y.) Board of Water Commissioners, 
died at his home there on October 15, 
1940. He was 72. Mr. Wood was with 
the New York City Board of Water Sup- 
ply from 1906 to 1917, and from the latter 
year until 1929 maintained his own prac- 
tice. He held several patents on retain. 
ing wall and floor construction methods. 


Changes in Membership Grades 


Additions, Transters, Reinstatements, and Resignations 


From October 10 to November 9, 1940, Inclusive 


AppiTIons TO MEMBERSHIP 


Avams, Joun Krex (Jun. Little Hall-21, 
Cambridge, Mass 


Atten, Howse, Jr. (Jun. '40), Pioneer 
Hall, Univ. of Minnesota, Minneapolis, Minn. 


ALTENHOFEN, Mattruew Joun (Jun. "40), Lt., 
Corps of Engrs., U.S. Army, Box 3031, Cris- 
tobal, Canal Zone. 


ANDERSEN, Maps Crarence (Jun. '40), Junior 
Engr., Dept. of State, International Boundary 
Comm., Farmers Bank Bidg., San Benito, 
Tex 

Bacct, Joserm (Assoc. M. ‘40), Eng. 
Aide (Civ.), The Panama Canal, Municipal 
Eng. Div., Balboa Heights, C.Z. 


Backman, Lester Joun (M. Engr., The 
Ferro Concrete Constr. Co., 3d and Elm Sts. 
(Res., 3420 Berry Ave., Hyde Park), Cincin- 
nati, Ohio. 

Backus, Evorene Sreruen (Jun. ‘40), Junior 


Engr. (Structural Steel Draftsman), Dept. of 
Public Works, 1415 Municipal Bldg., New 


a (Res., 690 President St., Brooklyn), 


Batpy, Nevitte (Assoc. M. '40), Shire 
Hall, Yarra Junction, Victoria, Australia. 


TOTAL MEMBERSHIP AS OF 
NOVEMBER 9, 1940 
Associate Members. ...... 6,472 


Corporate Members.... 12,115 


Honorary Members. ... . . 36 
70 

16,443 


Bastian, Epwarp Dawnret (Jun. ‘40), Junior 
Engr., RMC Constr. & Eng. Co., 101 Park 
Ave., New York, N.Y. (Res., 142 Catalpe 
Ave., Hackensack, N.J.) 


Becker, Herpert Davin (Jun. ‘40), 
Brewster Aeronautical Corp., Thirty-fourth 
St., Long Island City (Res., 417 St. Johns 
Pl., Brooklyn), N.Y. 


Buoora, (Jun. Gradu- 
~~ House, Mass. Inst. Tech., Cambridge 
ass. 


Breiner, Tarr Aur (Jun. '40), San. Engr. 
Ministry of Public Health, School of Hygiene 
Ankara, Turkey. 


Bianks, CHartes Preston, Jr. (Jun. ‘40) 
unior San. Engr., TVA, Commercial Bank 
Idg., Paris, Tenn. 


Brown, VeRN Mervin (Jun. 40), 725 Centra! 
Ave., Alameda, Calif. 


Brunkworst, Grorce Witram (M. ‘40), Res 
Engr., Consoer, Townsend & Quinlan, 2!! West 
Wacker Drive, Chicago (Res., Hote! Fort 
Armstrong, Rock Island), Ill. 
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These HOR TONSPHEROIDS (and all others) save money 


If you have had experience with 
the problems that arise in connec- 
tion with the storage of high octane 
aviation gasoline and other motor 
fuels you are, no doubt, well ac- 
quainted with Hortonspheroids and 
the way in which they save money. 
In case you are not familiar with 
these problems, you may wonder 
why oil storage tanks are built of 
torus ring segments. Furthermore, 
you may doubt the statement that 
every Hortonspheroid saves money. 
Here are the reasons. 


Hortonspheroids are built spher- 
oidal in shape for the purpose of 
saving steel. This shape tends to 
equalize internal pressures so that 
the plates at the bottom need to be 
only slightly thicker than those at 
the top of the vessel. This saving 
would be impossible without the 
spheroidal shape. 

More important, however, are the 
savings that Hortonspheroids make 
during their years of service. By 
storing volatile liquids such as 
aviation gasoline under pressure, 


the loss of those liquids by evapora- 
tion is negligible. This means that a 
certain percentage of the volume 
stored is saved each year. Further- 
more, there is no loss of specific 
gravity in the product. No matter 
how long it is stored, the value of the 
liquid can not depreciate due to the 
loss of light fractions by evaporation. 


Whenever installing storage facilities 
for volatile liquids, let us prepare esti- 
mates on the cost and savings with Horton- 
spheroids. We also build all types of 
elevated and flat-bottom storage tanks. 


CHICAGO BRIDGE & IRON COMPANY 


2199 McCormick Bldg. 
Detroit 1541 LaFayette Bidg. 
2263 Builders Exchange Bldg. 
New lork........3395—165 Broadway Bldg. 


Plants in BIRMINGHAM, CHICAGO, and GREENVILLE, PENNA. 


1545 Consolidated Gas 
Philadelphia....... 1652-1700 Walnut Street 
1485 Praetorian Bidg. 
Houston........ erry 918 Richmond Ave. 


1647 Hunt Bidg. 
Eee 1596 N. 50th Street 
Sam .... 1084 Rialto Bidg. 


In Canada—HORTON STEEL WORKS, LIMITED, FORT ERIE, ONT. 
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Eowarp (Jun. Student Engr., 
War Dept., U.S. Govt., 30 Whitehall St., New 
York (Res., 1533 East 23d St., Brooklys), N.Y 


Cart, Kennetru Joun (Jun. 40), Field Engr., 
National Board of Fire Underwriters, 85 John 
St., New Vork (Res., 21 Porterfield Pi., Free 
port), N.Y 

Cargtino, Paut Peres (Jun. 40), Junior Engr, 
Jos. T. Ryerson & Son, Inc., 203 Westside Ave., 
Jersey City (Res., 69000 Tonnelle Ave., North 
Bergen), N.J 

Carns, Jack Mitton (Jun. Junior Engr 
U.S. Geological Survey, Georgia School of 
Technology, Atlanta, Ga 


Center, Metin (Jun. 40), Eng. Aide 
Const. Quartermasters, War Dept., Fort Dix 
N.J. (Res., 490 East 23d St., Brooklyn, N.Y.) 


Rowe (Jun. '40), Student Engr., 
E. I. du Pont de Nemours & Co., Inc. (Res., 
27 Shipley St.), Seaford, Del 


Cioup, Bruce Benjamin (Jun. Junior 
Engr, H. B. Zachry Co, Laredo (Res, 106 
Clutter Ave, San Antonio), Tex 


Coreman, James Hearst (M. '40), City Bogr., 
City Hall, Greenwood, S.C 


Coteman, Ricnuarp Acester (Jun. 24 Park 
Ave., Newport News, Va 

Cruty, Ira Benjamin (Jun. 40), Junior Engr., 
Const. Div., Quartermaster Corps, War Dept., 
Fort Myer, Va. (Res., 478 Prospect Ave., 
Hartford, Conn.) 


Cumsinos, Rosert Howargp (Jun. 40), 1387 
Dean St., Brooklyn, N.Y. 


Damt, Arve Husert (Jun. 2 Gorham St., 
Cambridge, Mass. 

Dantes, JonaTHan Granam (Jun. ‘40), With 
Chicago Bridge & Iron Co., 1305 West 105th 
St. (Res., 1624 West 107th St.), Chicago, Ill 


Diver, Nos. (Jun. 40), Stress 
Analyst, The Glenn L. Martin Co., Middle 
River (Res., 2508 Ailsa Ave., Baltimore), Md. 


Dixon, James (Jun. '40), 1437 Elm 
St., Wilkinsburg, Pa 

Doman, Kenpatt Eowarps (Jun. Rodman, 
S. W. Hoyt, Jr., Co., Inc., 5 Railroad Ave., 
South Norwalk (Res., 69 Osborne Ave., East 
Norwalk), Conn 

Dorian, RaymMonp Benepicr (Jun. '40), 2041 
West Highland Bivd., Milwaukee, Wis. 


DoRNEMANN, Frepertck Henry (Jun. ‘40), 
Junior Structural Engr., TVA, Knoxville, 
Tenn 

Doster, THomas (Jun. '40), Instrument- 
man, State Highway Board, 109 East 13th 
Ave., Cordele, Ga. 


Deemer, Dove tas Emeparr (Jun. '40), 512 East 
Healey St., Champaign, I! 

Duntar, Henry Reeves (Jun. 40), With Eng 
Dept., Constr. Div., E. 1. du Pont de Nemours & 
Co., Inc. (Res., 2609 Washington St.), Wilming- 
ton, Del 


Eserte, Ricnarp Josern (Jun. 40), Laboratory 
Asst., School of Eng., Yale Univ., Winchester 
Hall, 15 Prospect St. (Res., 79 Lake PI ), New 
Heaven, Conn 

Ev.per, Rex (Jun. 40), 205 Wilder 
Apartments, 10th and Jackson Sts., Corvallis, 
Ore 


Erickson, Frepverick Kennetra (Jun. ‘40), 
Senior Eng. Aide, U.S. Engrs., Camp Tamgas, 
Annette Island, Ketchikan, Alaska 


Fennect, Earte James (Assoc. M. ‘40), Asst. 
Topographic Engr., U.S. Geological Survey, 
Rolla, Mo 


Frank (Jun. Graduate 
House, Mass. Inst. Tech., Cambridge, Mass 


Fink, Ateert Avorn (Jun. 40), Draftsman, State 
Highway Dept., Jackson St. (Res., 1133 East 
Culver), Phoenix, Ariz 


Fremacs, Davip ALLAN (Jun. '40), 410 Memorial 
Drive, Cambridge, Mass 


Fram, Roocer Grant (Jun: 40), Draftsman- 
Designer, Stone & Webster Eng. Corp., 49 
Federal St. (Res., 316 Huntington Ave.), 
Boston, Mass 

Gewe, Rowert ALexanper (Jun. Under 
Eng. Aide, State Div. of Highways, Pescadero 
(Res., Los Alamos), Calif 


Gucesris, RayMonp (Jun. R.P.D. 
4, Seneca, 


Griaoy, Haroip Bernarp (Jun. 40), Insp., U.S 
Bureau of Reclamation, Redding, Calif 


Guaser, Avoust Joun (Jun. Draftsman, The 
Great Atlantic & Pacific Tea Co., 420 Lexing- 


ton Ave, New York, N.Y. (Res., 1062 Westside 
Ave., Jersey City, N.J.) 

Guiass, Max (Jum. Eng. Aide, War Dept., 
U.S. Army, Fort Dix, N.J. (Res., 718 Gates 
Ave., Brooklyn, N.Y.) 


Goexe, Roscos Henry (Jun. ‘40), 89 Trow- 
bridge St., Cambridge, Mass. 


Granam, Burieson (Jun. Engr. (Instru- 
mentman), Petty Gravity Surveys, Inc., Box 
2061, San Antonio (Res., Tulia), Tex. 


Grauam, Jackson (Jun. 40), Capt., Corps of 
Engrs., U.S. Army, Fort Knox, Ky. 


Graves, Dovertas Evensen (Jun. '40), Engr., 
Boeing Aircraft Co. (Res., 2212 Roanoke), 
Seattle, Wash 

Greaves, Metvin J. (Jun. Engr. Looper, 
Bethlehem Steel Co., Rankin Works, Rankin 
(Res., 7725 Brashear St., Pittsburgh), Pa. 


Greoc, Joun CLaRK ‘40), Asst. Instr. in 
Mechanics, Univ Delaware, Evans 
(Res., 271 Orchard Rd.), Newark, Del. 


Geurrita, Georos Vintin (Jun. °40), Civ. 
Engr., B. H. Aires, 610 Maloney Bidg. (Res., 
250 Woodhaven Drive), Pittsburgh, Pa. 


Haas, Evcens Dunpar, (Jun. *40), 829 
Logan Ave., New York, N.Y 


Hammar, Gustar Leonarp '40), Materials 
Checker, State Highway Dept., $461 First 
Ave., West, Dickinson, N.Dak. 


Hammer, Vernon Ban (Jun. '40), Claverly 
20, Harvard Univ., Cambridge, Mass. 


Hanrt, Joun Danrec (Jun. Eng. Appren- 
tice, P.R.R., 26 Exchange Pi., Jersey City, 
N.J. (Res., 1301 Hoe Ave., New York, N.Y.) 


Hansen, Ropert Josern (Jun. '40), Asst. Civ. 
Engr., National Research Council, 2101 Con- 
stitution Ave., Washington, D.C. 


Hareison, Lestizs Dare Sees 
Engr., Quartermaster 
Chanute Field, e., est 
Green, Urbana), Ll. 


Hawkins, Ricuarp Owen (Jun. ‘40), Desi 
Draftsman, Stone & Webster Eng. Corp., 
Franklin St., Boston, Mass. (Res., 65 Riley 
Ave., Manchester, N.H.) 


Haves, Tuomas Avoysrus, Jr. (Jun. Junior 
Hydrographic Engr., Board of Commerce 
Navigation, 1060 Broad St., Newark (Res., 93 
Wyoming Ave., South Orange), N.J. 

Hess, James Kennera (Jun. 40), Care, Louisiana 
Erecting Co., Box 97, Yukon, Fla. 

Hickxerson, Homer Cuurcaut (Jun. ‘40), 
With U.S. Geological Survey, 6th and Broad- 
way (Res., 708 South Barbee Way), Louisville, 
Ky 

Hintoen, Georoce WILLIAM (Jun. ‘40), Sanitar- 
ian, State Health Dept., City Hall, Palacios, 
Tex 

Hopess, Beverty Wauon (Jun. ‘40), With 
Aircraft Co. (Res., 5751 Thirty- third 
Ave., N.E.), Seattle, Wash. 


Homack, Pserer (Jun. ‘40), 108 Besler Ave., 
Cranford, N.J. 


Horses, Frepericx Lorrains (Jun. ‘40), 407 
South Dubuque, lowa City, Iowa. 


Hyman, Exunest Rov (Jun. '40), Asst. Engr., 
Trinidad Leaseholds, Ltd., Pointe a Pierre, 
Trinidad 

Jones, WittiaM Jasper, Jr. (Jun. '40), Rodman, 
> M. P. P.R.R., ilwaukee Depot, 
Butte, Mont. 


Kennett, Taomas Cuaries (Jun. “49), Asst. 
Project Engr., Bridge Constr., State Highway 
Comm., Box 70 (Res., 515 East 3d), Seymour, 
Ind 

Frank (Jun. ‘40), Draftsman, Am. 
Bridge Co., Gary, Ind. (Res., 1526 George St., 
Chicago, IIL) 

Krocka, Frep (Jun. '40), Junior Engr., 
Greeley & Hansen, Camp Peay, Tullahoma, 
Tenn. (Res., 1314 West Olive St., Milwaukee, 
Wis.) 

Kyuis, Bos Graves (Jun. 2d US 
Army, 69th Eng. Co. "(Res., 
Fort Lewis Inn), Fort Lewis, Wash 


LaMasters, Davip Joun (Jun. "40), Si 
man, State Highway Dept., Deming, } J yg 


Lanes, Norman Epwarp (Jun be / Drafts- 
man, TVA, Union Ave. (Res., gewood 
Ave), Knoxville, Tenn 


Les, Zur-Davu (Jun. '40), 241 Hinsdale House, 
Univ. of Michigan, Ann Arbor, Mich. 
Lissic, Joun Ortn, Jr. (Jun. 40), Structural 


Draftsman, Am. Bridge Co., Ft. of Warren St. 
(Res., 63 Maple Ave.), Trenton, N.J. 
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Liprparp, FRANK (Jun. ‘40) 
Insp., Ordnance Material, War De; ‘S31 
Enquirer Bidg. (Res., 6441 Grand 
Cincinnati, Ohio sta), 


Lioyp, Earte Artuur (Assoc. M. 
Engr., Regional Planning Comm, 20 
Broadway, Los Angeles, Calif 


Lockxert, Haroip Ben *40), 6 
Ave., St. Louis. Mo 288 


Lomax, Craup Currrorp, Jr. (Jun. ‘4 Re 
search Asst., Univ. of lowa, Hydraulics share. 
tory (Res., 2 Melrose Circle), lowa Cit Lowa 


Lonou, Ricwarp Lester (Jun. *40), rder 
Dept. of Interior, U.S. Geological a 226 
Post Office Bidg., Jamaica (Res., 126 south 
12th Ave., Mount Vernon), N.Y. 


Luts, Lours Argruur (Jun. '40), With Russell & 
Axon, 4903 Delmar Ave. (Res., 4135 Flora P|) 
St. Louis, Mo. 


LyMAN, CHARLES BENTON (Assoc. M. '40). Dist 
Engr., The Lane Constr. Corp., 35 Colony St., 
Meriden, Conn. (Res., Claverack, N.Y 


McCarty, Ropert Ware (Jun. Deck 
Officer, U.S. Coast and Geodetic Engr., 
Care, Postmaster, Nor 

a 


McKay, Wicsur Jr. (Jun. “40 
Bateman Ave., Baltimore, Md 


McManon, Dennis James, Je. (Jun. 40 
411, Wheaton, Minn. 


Manoic, Join (Jun. '40), Eng. Draftsman, US. 
a of Reclamation, Box 494, Ephrata, 


Marcuant, Gurvon (Jun. '40), With 
Buck & Buck, 650 Main St., ford (Res., 
241 Alden Ave., New Haven), Conn 


Mason, (Jun. Graduate 
House, 426, Mass. Inst. Tech. Cam- 
bridge, Mass. 


Matuews, Ecmer (Jun. '40), lnstrument. 
man, E. I. du Pont de Nemours & Co., Inc., 
Millington (Res., 571 East McKellar, Mem. 
phis), Tenn. 


Par, II (Jun. '40), Labor Foreman. 
Walsh Constr. Co., Camp Edwards (Res., 25 
Shore St.), Falmouth, Mass. 


Morris, Grover Les (Jun. '40), Instrumentman, 
State Highway Dept., Box 223, Hydro, Okla 


Morris, Ropert Eart (Jun. Draftsman, 
Chicago Bridge & Iron Co., 1500 Fiftieth St 
(Res., 508 South 55th St.), Birmingham, Als. 


Neate, Lawrence CaRLTon (Jun. ‘40), 75 
Main St., Cochituate, Mass. 


NORMAN, (Jun. ‘40), Black 
Hawk, 


Water (Assoc. M. '40), Asst. 
Hydr. Engr., U.S. Geological Survey, 906 
New Federal Bidg., St. Louis, Mo. 


Orson, WaLter Samust (M. '40), Director, Div. 
of Drainage & Waters, State Dept. of Con- 
servation, 6 State Office Bldg. (Res, 1649 
Lincoln Ave.), St. Paul, Minn. 


Ovsson, Justus (Jun. '40), Civ Engr., 
US. Engrs., War Dept., Custom House, San 
rs (Res., 5831 Avenal Ave., Oakland), 


Ostuuss, Henry Evererr (Jun. 40), With 
Eng. Dept., City of Hartford, 550 Mais 
St. (Res., 30 Annawan St.), Hartford, Conn 


Owen, Lewis Rees (M. '40), Civ. Engr., 307 
Bedford St. (Res., 745 Tioga St.), Johustown, 
Pa. 


Pacugeco Doveras, José (Jun. '40), Civ. Engr, 
Comision Nacional de Irrigacion, San Juan de! 
Rio, Queretaro, Mexico. 


Parapiso, Dominick ARMANDO (Jun. ‘40), Lay- 
out En Mahoney-Troast Co., Passaic (Res., 
316 Ob Bergen Rd., Jersey City), N.J 


Paut, Vivian Gatngs, Jr. (Jun. "40), 2d Lt 
38th Infantry, U.S. Army, Fort Sill, Okla 


Pavutson, Vexnon Henry (Jun. 4) 
Draftsman, Special Eng., Babcock & Wilcox 
Co. (Res., 24 Tenth St. .’ Barberton, Ohio 


Perez, Henry Taycor (Jun. With Bowery 
Savings Bank, 110 East 42d St., New York 
(Res., 36 Pondfield Rd., West, Bronxville) 
N.Y. 


Perry, Tuomas Henry, Jr. (Jun. ‘40), Draft» 
man, Dept. of Commerce, Bureau of Census, 
lst and M Sts., N.B. (Res., 108 Third St., 
N.E.), Washington, D.C 

Engr 

Dist 

Albu 


(Assoc. M. '40), Chi 
Middle Rio Grande Conservancy 
Court House (Res., 315 Zearing Ave 
querque, N. Mex. 


| \ 
can 
thei 
prac 
catic 


ine NOWING wire rope from A to 
dai Z—how to choose it and how to 
use it—that’s the job of the Ameri- 
yw, can Tiger Brand Wire Rope Engi- 
neers. It will pay you to make use of 
adel their specialized knowledge and ex- 
perience, gained through years of 
practical service to wire rope users 
in every industry, everywhere. 
Lt These men do more than help you 
select the right rope for a given appli- 
ileox cation. If for any reason you are not 
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ADVICE Js... 
USE EXCELLAY! 


t 


4 


* 


getting full performance, they can 
help you locate the trouble and sug- 
gest practical ways and means for 
eliminating the difficulty. Get to 
know the American Tiger Brand 
Wire Rope Engineer who contacts 
you. Discuss your wire rope prob- 
lems with him. Get his advice on 
every wire rope specification. 

He can help you get a full dollar’s 
worth of performance out of every 
dollar you invest in wire rope. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


COLUMBIA STEEL COMPANY 


San Francisco 
United States Stee! Export Company, New York 


12 
\ 10 
No. 12 
31 
‘ 
ne., was just walking into Mr- prown's | * 
advice to you.” he said oF the 
kia can touch it. Next time the viger ' / 
see you: He's helped me out dozens 
then he jooked UP and saw me wwell,” he 
ne said. "gpeak of the devil and there % 
he is-" The three of us went over the 
speci fication® together: and decided 4 = 
ghat Brown was right — Excel lay 
Div gill do the pest all-round job. 
3 
or 
ille) AY 
| 
ngr 
\Ibu ors, vy 
WA 


12 


Punmsirs, James Vernon, Ja. (Jun. 40), Engr 
Insp., State Highway Dept., Box 420, Gaffney, 
8.C. 

Josern Eowarp, Je. (Jun. Asst. 
Eng. Aide, Maps and Surveys Div., TVA, Box 
92, Waverly, Tenn 

Poxrajyac, Nicx (Jun. Junior Highway 
Engr., 126 East Ash St., Springfield (Res., 
1409 Nineteenth St., East Moline), Il 


Porreovus, Atreep Joun (Jun. 1045 West 
35th St., Indianapolis, Ind 


Pemvce, Hagsrey Crayton (Jun. Detailer- 
Draftsman, Am. Bridge Co. (Res., 434 Taft 
St.), Gary, Ind. 

Purt, (Jun. Draftsman, 
Douglas Aircraft Co. (Res., 1047 Grant St.), 
Santa Monica, Calif. 

Ratston, Tuomas Evoens (Jun. ‘40), Asst. 
Supervisor-Track, P.R.R., Wellsville, Ohio. 
(Res., 1325 Singer P!1., Wilkinsburg, Pa.) 


Rennie, THomas Joun (Jun. Asst. Engr., 
City Engrs. Office, City Hall (Res., 4904 
Baronne 5St.), New Orleans, La. 


Rioos, Henry Cures (Jun. Recorder, 
U.S. Geological Survey, 406 Federal Bidg., 
Tacoma, Wash. 


Rrstavu, Kennera Evoens (Jun. ‘40), Asst. 
Civ. Engr., TVA, 700 Union Bldg. (Res., 231 
Highland Drive), Knoxville, Tenn 

Roserrs, (Jun. "40), Structural Engr., 
Boeing Aircraft Co., 200 West Michigan (Res., 
1800 McClellan), Seattle, Wash. 


Rostnson, Ursan (Jun. '40), Junior 
Asst. Engr., State Road Comm., 1340 Wilson 
St. (Res., 1521 Jackson St.), Charleston, W.Va. 


Roy, Joseru (Jun. "40), Sales Engr., Old 
Colony Tar Co., Inc., South Water St., New 
Bedford (Res., 84 Wing Rd., Acushnet), Mass. 


Rumuet, Frank (Assoc. M. ‘40), 
Designing Engr., Whitman, Requardt & 
Smith, Charles and Biddle Sts. (Res., 18 North 
Ellamont St.), Baltimore, Md 


Russ, Myron Hamittron (Jun. Junior 
Engr., U.S. Engr. Office (Res., 1152 South 
Norfolk), Tulsa, Okla. 


Ryan, Francis Roserr (Jun. 40), Junior Engr., 
Southern California Gas Co., 810 South 
Flower (Res., 226 North Arden Bivd.), Los 
Angeles, Calif 

Scmagrrer, James Jonas (Jun. Engr., 
Rochester & Pittsburgh Coal Co., Church 5St., 
Indiana (Res., 814 East Mahoning, Punxsu- 
tawney), Pa 


Rov Kart (Jun. Draftsman, The 
Standard Oi) Co. (Ohio), Drawer H (Res., 
Y.M.C.A.), Lima, Ohio. 


Senraper, Ropert Kennera (Jun . 410 
Stewart Ave., Ithaca, N.Y. 


Scnuttz, Tuomas Byron (Jun. '40), 625 Main 
Street, Brookings, S. Dak. 

Scuum™m, Lours Je. (Jun. *40), Alu- 
minum Club, Freeport Rd., New Kensington, 
Pa. 

Seate, Atten Tomas FRANKLIN (Assoc. M. 
40), Res. Engr., State Highway Dept., Lufkin, 
Tex. 


Atten Roy (Jun. "40), 6253 Sheri- 
dan Rd., Apt. 22, Chicago, Ill. 


Suarxey, Berenarp (Jun. '40), Junior 
Eng. Aide, TVA, Kentucky Dam, Gilbertsville, 
Ky. 

Suerrarp, Josern Waconer (Jun. °40), 
North Western Parkway, Louisville, Ky. 


Serea, Joun (Jun. '40), Asst. Eng. Draftsman, 
Navy Dept... Navy Yard, Brooklyn (Res., 
a Twenty-ninth St., Long Island City), 
N.Y. 


Surrn, Cameron MacPuerson (Jun. '40), Bo 
2188, Yale Station, New Haven, Cona. 


Surrn, Georoe Ernest (M. ‘40), Engr. of 
Location, State Highway Dept., 165 Capitol 
Ave., Hartford (Res., 6 Treadwell Ave., New 
Milford), Conn. 


Surra, Gorpon Burr (Jun. *40), Nav. Eng. 
Aide, TVA, 401 Arnstein Bldg. (Res., 1628 
Vale Ave.), Knoxville, Tenn. 


Swyper, Purenett (Jun. *40), Field 
Engr., United Gas Pipe Line Co., Box 1407 
(Res., 902 Delaware St.), Shreveport, La. 


Somson, Atrrep Srencer (Jun. Draftsman, 
Carroll McCreary Co., Inc., 46-81 Metro- 
politan Ave., (Res., 1789 Davidson 
Ave., New York), N.Y. 

Sraw, Lours Davip (Jun. "40), Junior Engr., 
Humble Oil & Refining Co. (Res., 141 Brace 
St.), Houston, Tex. 


Sranpke, Freperice, Jr. (Jun. ‘40), 
Draftsman, United Gas Pipe Line Co., United 
Gas Bidg. (Res., Y.M.C.A.), Shreveport, La. 


Srerrens, Lours (Jun. "40), Asst. Eng. 
Aide, Maps and Surveys Div., TVA, 705 
Pound Bidg., Chattanooga, Tenn. 


Stinson, Srencer Davis (Jun. "40), Detailer, 
Am. Bridge Co. (Res., 210 Pine St.), Am- 
bridge, Pa. 

Srrauss, Max (Jun. Eng. Drafts- 
man, Scientific Section, C. and R. M-60, Navy 

Vard (Res., 5703 New Utrecht Ave.), Brooklyn, 


Sutirvan, Francis (Jun. 40), Central 
St., Millville, Mass. 


Sussman, Gaperet (Jun. '40), Chainman, Office 
of Chf. Engr., P.R.R., Pennsylvania Station, 
ae York (Res., 2064 East 2d St., Brooklyn), 
N.Y. 


TATARIAN, SHAvARSH Myron (Jun. '40), 2314 
Leavenworth St., San Francisco, if. 


Tompson, Caartes Evererr (Jun. '40), Care, 
Petty Gravity Surveys, Inc., Box 378, Mc- 
Comb, Miss. 


Tomrpxins, Fraser, Jr. (Jun. *40), 
Care, George E. Hamilton, Stone Ridge, 
Bethesda, Md. 


Torrinoc, ALanson Dare (Jun. With Am. 
paces Co. (Res., 532 Park Rd.), Ambridge, 


Ricnarp Henry (Jun. '40), Rodman, 
Nickel Plate R.R., Div. Engrs. — Con- 
sonst. Ohio. (Res., 779 Deer St., Dunkirk, 
N.Y. 


Soo-Curono (Jun. 40), 616 East Daniel 
St., Apt. 3, Champaign, Il. 


Vesper, Ricwarp Jay (Jun. '40), Asst. Eng. Aide, 
TVA, Blount National Bank Bidg., Maryville, 
Tenn. 


Versaw, Hersert Dean (Jun. '40), Draftsman, 
Babcock & Wilcox Co. (Res., 103 Seventh St., 
N.W.), Barberton, Ohio. 


Wasasnaw, Ceci Cartes (Jun. *40), Trail 
Locator, CCC, Indian Div., Window Rock, 
Ariz. 


Warinc, Evwarp Houtman (Jun. Rodman, 
New York Central R.R., 370 West Broad St. 
(Res., 275 Acton Rd.), Columbus, Ohio. 


Warren, Vernon James (Jun. 40), Research 
Asst., State Highway Dept., 510 State Office 
Bidg., Salem (Res., 3261 Jackson St., Cor- 
vallis), Ore. 


Weeor, Harmer (Jun. ‘40), Instr., Civ. 
Eng., Bucknell Univ., Lewisburg, Pa. 


Cart Wetts (Jun. Asst. Insp., 
State Highway Dept., Box 203, Fordyce (Res., 
2425 West 12th St., Little Rock), Ark. 


Witcox, Ruts (Miss) (Jun. Checker, 
State Highway Dept., Box 302, R.F.D. 3, 
Olympia, Wash. 

Gorpon Brockway (Jun. '40), Drafts- 
man and Engr., State Highway Dept., State 
a Montpelier (Res., 8 Union St., Orleans), 


Msrron Josern (Jun. '40), 524 Dryden 
Rd., Ithaca, N.Y 


Wirz, Ernest Raymonp (Jun. '40), Junior 
Engr., City Engrs. Office, City Hall (Res., 
812 Hamilton Bivd.), Peoria, Ill. 


bet Maurice (Jun. 225 Harvard 
S.E., Minn 


Lewis Mrtcwae (Assoc. M. '40), City 
Engr., 52 East Pike St. (Res., 11 Niagara Ave.), 
Pontiac, Mich. 


Vates, Tuomas Jackson (Jun. ‘40), Engr., 
Constr. Dept., National Distillers Products 
Corp., 7th and Bernheim Lane, Louisville, 
ry, (Res., 325 Ohio Ave., Jeffersonville, 
Ind 


Zisoter, Epowarp (Jun. °40), Eng. 
Clerk, Siems, Drake, Puget Sound, 2929 Six- 
teenth, S.W. (Res., 1903 North 46th), Seattle, 
Wash. 


MeMBERSHIP TRANSFERS 


Base, Wmtarp Artuur (Jun. "35; Assoc. M. 
‘40), Junior Engr. (Civ.), U.S. Engr. Office, 
Custom House, Nashville, Tenn. 


Bett, Mace Hupson (Jun. "30; Assoc. M. '40), 
Dist. Engr., Am. Inst. of Steel Constr., Inc., 
506 Stern Bldg., New Orleans, La. 

Berkey, Perer (M. Hon. M. '40), 
Newberry Prof. Emeritus of Geology, Columbia 
Univ., New York, N.Y. 

Carison, Frank Bowers (Jun. '35; Assoc. M. 
'40), Associate Engr., U.S. War Dept., Corps 
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of Army Engrs., 751 South Pi 
ies (Res., 1636 South Meri 
bra), Calif. 

Coak.iey, Epwarp Apert (Jun. "34: Ac. 
Deputy Chf. Archt., FHA, 90 Chu, 
New York (Res, 35-35 Seventy -fif: 
Jackson Heights), N.Y. 


Joun Evorne (Jun. "26; Ase. 
*40), Engr., U.S. Engr. Office, 
of Bidg., Pittsburgh, Pa. 


Fenket., Georcs Harrison (Jun. 
M. ‘02; M. '09; Hon. M. °40), Cons 
12266 Tuller Ave., Detroit, Mich. 


Joun (M. '05; Hon. 40), 
Engr., 1 Montgomery St., San Fra cisco, 
if. 


Getz, Murray Austin (Jun. "34; Assoc 
40), Junior Civ. Engr., State Forest Service, 
Indian Trail State Forest, Salem, Mo 


Gigs, Henry (Jun. Assoc 
M. '40), Associate San. Engr., State D rept. of 
Health, 165 Capitol Ave., Hartford (Res., 127 
Grove St., Elmwood), Conn. : 


Haven, Roperr Coopsr, Jr. (Jun. Assoc 
M. '40), Asst. Engr., U.S. Bureau of Reclama. 
tion, 339 Federal Bidg., Salt Lake City, Utah. 


Hearp, Wi111aM Lee (Jun. "28; Assoc. M. '40) 
Area Engr., SCS (Res., 553 lowa Ave), New 
Albany, Miss. 


Jonan, Frank Grisert (M. Hon. M. '40), 
Chf. Engm, St.L.S.F. Ry., 726 Frisco B 
St. Louis, Mo. 


Jones, James (Jun. "39; Assoc. M. 
Asst. Gen. Supt., Malaria Control, WPA (Res. 
100'/; George St), Greenwood, Miss 


Lowry, Rosert Lez, Jr. (Assoc. M. "34; M 
"40), Hydr. Engr., National Resources Planning 
Board. Pecos River Joint Investigation, Suite 
10, City Hall (Res., 1204 North Kentucky 
Ave.), Roswell, N Mex. 


MoranG, CLARENCE NOLAN (Jun. "36; Assoc. 
M. ‘°40), Regional Hydrologist, Dept. of 
Agriculture, Flood Control Surveys, Alle. 
gheny Forest Experiment Station, 3437 Wood- 
land Ave., Philadelphia, Pa. 
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Karnio (Jun. "34; Assoc. 
*40), Civ. Engr., 458 Seventy-seventh St. 
N.Y. 


Orpacz, Stantey Epwarp (Jun. '30; Assoc M. 
*40), Junior Engr., U.S. Engr. Office, War 
Dept., 332 Post Office Bldg. (Res., 44 Onklee 
Village), Baltimore, Md. 


Potter, Seymour Austin, Jr. (Jun. "34; Assoc. 
M. °40), Asst. to Const. Quartermaster, U.S. 
Army, Fort Hancock (Res., 11 Forman Pi, 
Fairhaven), N.J. 


Reynoips, Georce Lawrences (Jun. "30; Assoc. 
M. °40), Asst. Civ. Engr., U.S. Dept. of 
Agriculture, Shasta National Forest, Forest 
Service, Mount Shasta, Calif. 


Sanpers, Leanper, Jr. (Jun. 33; 
Assoc. M. '40), Office Mgr., L.A.&R.S. Crow, 
4756 Valley Bivd. (Res., 514 West 52d Pi), 
Los Angeles, Calif. 


Scnoter, Esen (Assoc. M. ‘29; 
M. °40), Highway ay Shell Oil Co., Inc., 
Shell Bidg., St. Louis, Mo. 


Straniey, Howarp Burton (Jun. "31; Assoc. M 
‘40), Junior Highway Engr., U.S. Public 
Roads Administration, Box 3900 (Res., 1616 
North East 48th Ave.), Portland, Ore. 


Tuomson, Reornatp Heser (M. Hon. M 
’40), Cons. Engr., 1636 Thirty-fourth 
Seattle, Wash. 

Treece, Crype CHaries (Jun. "38; Assoc. M, 
'40), Designer, State Highway Dept., High- 
way Dept. Bidg., State Capitol (Res., 1020 
West 5th St.), Little Rock, Ark. 

Wernster, Henry (Jun. "31; Assoc. M. ‘40), 
Junior Engr., U.S. Engrs., Box 59 (Res., 4401 
South 2d St.), Louisville, Ky. 


REINSTATEMENTS 


Boons, Westey Wiiiiams, Assoc. M., 
stated Oct. 23, 1940. 


Crampa, Fetrx AntHony, Assoc. M., reinstated 
Oct. 31, 1940. 


ee Benton, Jun., reinstated Oct 
5 


Ross, Howarp Dewitt, Assoc. M., reinstated 
Oct. 9, 1940. 


SaLmon, Ricwarp, Assoc. M., reinstated Oct. 10 
1940. 


RESIGNATIONS 
Bocart, Joun Luysrer, M., resigned Vet 
1940. 
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@ Old Man Erosion has been slowed 
down at last ! ARmco Engineers turned 
the trick by skilfully applying to the 
pipe a thick bituminous pavement to 
bear the brunt of “his” attack. 
Inspections show that the bottom 
of any drainage structure normally 
wears out first. Now with ARMco 
Paved Invert Pipe the special pave- 
ment protects this vital part against 
destructive scouring. The bottom lasts 
as long as the top, service life is 
doubled, and cost-per-year is less. 
You'll find too that Armco Pipe 
has ample structural strength and 


Civit ENGINEERING for December 1940 13 


SHACKLES EROSION 
Prolongs Pipe 


Paved Invert Pipe aver the site of Norris 
Dam. Ordinarily the pipe is easily installed by consider- 


material durability to meet every re- 
quirement. The flexible corrugated 
design makes it safe under load, im- 
pact or vibration. Sturdy band coup- 
lers assure a continuous, trouble-free 
conduit. And the galvanized Armco 
Ingot Iron base metal has demon- 
strated its enduring qualities in 34 
years of corrosive service. 

Thus you can readily see the possi- 
bilities for saving maintenance and 


ORIGINATED BY 


replacement dollars with Armco 
Paved Pipe, Installation costs are like- 
ly to be lower too. With all its strength 
and durability Armco Pipe is light in 
weight for low-cost hauling and easy 
handling. Write us for information 
applied to your specific needs, Or 
better still, discuss your problem with 
the local Armco representative. 
Armco Drainage Products Associa- 
tion, 5037 Curtis St., Middletown, O. 


ARMCO ENGINEERS 
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Applications for Admission or Transfer 


Condensed Records to Facilitate Comment from Members to Board of Direction 


December 1, 1940 


The Constitution provides that the Board of Direction shall elect or 
reject all applicants for admission or for transfer In 
determine justly the eligibility of each candidate, the Board must 


depend 


membership for information. 


largely upon the 


Every member is urged, 


therefore, to scan carefully Grape GenerRaL REQUIREMENT Ace Communications relati 
the list of candidates pub- — to applicants are 
lished each month in Crvin Member pa 35 years 12 years strictly confidential. 
ENGINEERING and fo furnish l The Board of Direction 
the Board with data which Member Qualified to direct work 37 years 8 years RCA* will not consider the appl- 
may aid in determining the — Qualified for sub-professional $9 yen epee cations herein contained from 
eligibility of any applicant. om residents ef North America 
Ut ie expecially urged that by years the expiration of 30 
a definite recommendation as to cooperate with engineers rCM* = days, and from non-residents 
to the proper grading be * In the following list RCA (responsible charge Associate Member standard) denot of North America undil the 


gwen in each case, inasmuch 
charge 
as the grading mustbe based 


APPLYING FOR MEMBER 


BALLARD, James Irvine (Assoc. M.), San Fran- 
cisco, Calif. (Age 40) (Claims RCA 5.5 RCM 
5.6) April 1935 to date Editor, Western Con- 
struction News 


Barnes, SterHenson Barton (Assoc. M.), North 
Hollywood, Calif. (Age 40) (Claims RCA 
3.6 RCM 14.0) Oct. 1933 to date Cons. Struc 
tural Engr 


Bauer, Sor A., Cleveland, Ohio. (Age 42) 
(Claims RCA 0.5 RCM 18.4) Oct. 1925 to 
date Owner, Bauer Surveys Co., being Engr 
on surveying and allied engineering work, etc 


Bonss, Joun Harlingen, Tex (Age 
45) (Claims RCA 14.6 RCM 6.7) Dec. 1935 to 
date with WPA, as Res. Engr. Inspector, 
Engr. Examiner, Special Asst. to Asst. Ad- 
ministrator, and (since July 1939) Project 
Engr 


Boons, Westey WitttamMs (Assoc. M.), Mem- 
phis, Teun (Age 54) (Claims RC 29.9) 1921 
to date Pres., Boone and Wester, Inc., Constr 
Engrs. and Contrs 


Brooks, Raymonp, Clarksburg, W.Va 
(Age 45) (Claims RCA 5.3 RCM 5.5) April 
1940 to date City Engr., Clarksburg, W.Va.; 
previously Designer, Palace Furniture Co., 
Clarksburg; Constr. Supt., R. W. Fimple Co., 
Fairmont, W.Va.; Chf. Engr. and Dist. Direc- 
tor, WPA, Ohio. 


Cuester Wenpett (Assoc. M.) 
N.Y. (Age 38). (Claims RCA 
March !938 to date Borough 


CAMBBLL, 
Staten Island 
7.9 RCM 65 


Supt., Dept. of Housing and Buildings, New 
York City; previously Examining Engr.,. PWA 
in Washington and New York City 

Evans, Danret. WriitaMs, Arlington, Va. (Age 
41) (Claims RCA 5.0 RCM 10.1) Sept. 1938 to 
date San. Engr. (Engr. P-4), FSA, U.S. Dept 
of Agriculture, Washington, D.C.; previous! 
Public Health Engr. (Associate P-3), RA with 
Pennsylvania Dept. of Health as Asst. Engr., 


and Acting Dist. Engr., Flood Relief, Greens 
burg, Pa 
Genrer, Leoranp, Baltimore, Md 


(Age 59) (Claims RC 34.0 D 31.7) 1936 to date 
Cons. Engr previously at Baltimore (Md.) 
sewage-treatment plant on private research in 
sanitary engineering, etc 


Hanp, Georor Wasntnoton (Assoc. M.), Chi 
cago, Ill. (Age 57) (Claims RCA 7.4 RCM 
26.3) April 1903 to date with Chicago & North 
Western Ry., as Tapeman, Rodman, Instru 
mentman, Asst. Engr., Valuation Engr., Cor- 

rate Engr., and (since March 1920) Asst. to 
Pres. on operation and management 


Donato Frepertcx, Charlevoix, 
Mich. (Age 41) (Claims RCM 14.6) June 1938 
to date City Supt.; previously Res. Engr. In- 
spector, PWA, Detroit, Mich.; Supervisor of 
Operations, WPA, Kalamazoo, Mich 


Herrick, 


NATHAN Bert, Baltimore, Md. (Age 
55) (Claims RCM 26.5) May 1914 to date with 


order to 


MINIMUM REQUIREMENTS FOR ADMISSION 


upon the opinions of those whe know the applicant persona 
well as upon the nature and extent of his professional exper, 
Any facts derogatory to the personal character or profes, 


NuMBER 12 


reputation of an applicant 
should be promptly con 
nicated to the Board. 


years of responsible charge of work as principal or subordinate, and RCM (res; 1 
Member standard) denot*s years of responsible charge of IMPORTANT work, 
work of considerable magnituc'e or considerable complexity. 


Pennsylvania Water & Power Co., and Safe 
Harbor Water Power Corporation, in various 
capacities, at present as Chf. Engr 


Leacn (Assoc. M.), Baltimore, 
Md. (Age 53) (Claims RCA 9.6 RCM 14.6) 
April 1931 to date Chf. Engr., Public Service 
Comm. of Maryland 


Kent, Samvust, Brooklyn, N.Y. (Age 47) 
(Claims RCA 1.0 RCM 24.5) 1915 to 1925 
(except six months in 1918 with F. A. Officers’ 
Training School, U.S. Army) and 1933 to date 
Engr. and Estimator with P. J. Carlin Constr. 
Co., Engrs. and Contrs., New York City. 


Lerever, Kenneta Winans (Assoc. M.), Little 
Rock, Ark. (Age 43) (Claims RCA 7.3 RCM 
8.3) 1935 to date in wy 

D 


since Jan. 1938 being associated wi A. 
MacCrea and M. Z. Bair. 

MacKrett, Attan, Brooklyn, N.Y. 
(Age 52) (Claims RCA 11.0 RCM 5.8) May 


Wickwire Spencer Steel 
previously with Bethle- 


1938 to date Engr., 
Co., New York City; 
hem Steel Corporation 


Moors, Vincent Bayarp, Ogden, Utah. 
44) (Claims RCA 2.6 RCM 14.7) Feb. 1933 to 
date (except April 1937 to June 1938 unem- 
ployed) with U.S. Army as student and on 
CCC work and since July 1938 with Constr. 
Quartermaster, War Dept., in various capaci- 
ties; at present Major, Air Reserve Corps. 


Oakey, THomas Denton (Assoc. M.), Memphis, 
Tenn. (Age 43) (Claims RCA 5.5 RCM 7.4) 
Oct. 1930 to date with U.S. Engr. Office (except 
Sept. 1931 to Oct. 1932 graduate student) In- 
spector, Asst. Engr., and (since June 1935) 
Associate Engr. 


Park, CHartes Apranam (Assoc. M.), Washing- 
ton, D.C. (Age 58) (Claims RCA 3.0 RC 
29.7) July 1939 to date Capt., U.S. Coast Guard; 
previously with U.S. Lighthouse Service suc- 
cessively as Asst. (Prin.) to Officerin Charge, and 
Supt. in charge of 11th Lighthouse Dist., De- 
troit, Mich., Chf. Engr., and Deputy Commr. 
of Lighthouses 


PiumMer, Harry Custer (Assoc. M.), Wash- 
ington, D.C. (Age 43) (Claims RCM 11.8) 
June 1937 to date with Structural Clay Prod- 
ucts Institute as Chf. Engr. and Director of 
Eng. and Research; previously Chf. Engr., 
Brick Manufacturers Association 


Quape, Maurice Nortsror (Assoc. M.), New 
Vork City. (Age 40) (Claims RCA 5.5 RCM 
6.9) July 1937 to date Engr. with Parsons, 
Klapp, Brinckerhoff & Douglas, Cons. Engrs.; 
reviously Asst. Engr. and Designer with 
Passens, Klapp, Brinckerhoff & Douglas, and 
Waddell & Hardesty 


Severvup, Frep (Assoc. M.), Larch- 
mont, N.Y. (Age 41) (Claims RCA 1.00 RCM 
13.7) Oct. 1928 to date in private practice, until 
May 1932 as partner, Ruderman & Severud, 
Structural Consultants to architects and since 
May 1932 as Fred N. Severud, Cons. Engr. 
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expiration of 90 days trom 
the date of this list. 


Simpson, Eastman (Assoc. M) 
Antonio, Tex. (Age 57) (Claims RCM 29.2) 
1911 to date Cons. Engr., under firm name 
W. EB. Simpson Co. 


SPARKS, BENJAMIN FRANKLIN, Escanaba, Mich. 
(Age 55) (Claims RCA 7.0 RCM 25.0) 1933 to 
date Upper Peninsula Engr., Michigan State 
Highway Dept 


Wrison, Francis Jenntnos, Washington, D.C 
(Age 41) (Claims RCA 6.7 RCM 10.0) June 
1922 to March 1927 2nd Lieut., March 1927 
to Aug. 1935 Ist Lieut., Aug. 1935 to July 
1940 Capt., and since July 1940 Major, Corps 
of Engrs., U.S. Army 


APPLYING FOR ASSOCIATE 
MEMBER 


Aten, James Frepericx, Clarksburg, W.Va 
(Age 29) (Claims RCM 4.5) Jume 1940 to date 
Constr. Engr., City of Clarksburg; previously 
Supt. of all construction for Clarksburg (W.Va.) 
Excavating Rodman, Baltimore and 
Ohio R.R 


Arng, I (Junior), Chicago, Ill. (Age 
32) (Claims RCA 1.9) Dec. 1936 to date with 
Chicago Bridge & Iron Co., Erection Dept 

viously Jun. Highway Engr., Illinois State 
ighway Dept., Cook County 


Brooks, Houston FreperrcK, Jr., Waxahachie, 
Tex. (Age 31) (Claims RCA 4.2 RCM 1) 
June 1929-Sept. 1930, Dec. 1931-Nov. 1934, 
Feb. 1935-Sept. 1937 and June 1940 to date 
with Texas Highway Dept., as Chainman, Asst 
Office Engr., Instrumentman, Office Engr., 
Bridge Inspector, and (since June 1940) Jun 
Inspector; in the interim with Texas Highway 
Planning Survey, Austin, as Railroad Grade 
Crossing Study Clerk, and Draftsman. 


Curmcotrs, Leonarp, Baltimore, Md 
(Age 34) (Claims RCA 2.6 RCM 8.9) May 
1925 to date with Dept. of Public Works, Balti- 
more, Md., as Jun. Draftsman, Senior Drafts 
man, Asst. Engr., Asst. Civ. Engr., and (since 
April 1940) Associate Civ. Engr., Bridge Div 
Bureau of Highways 


Henninc (Junior), New 
York City. (Age 29) (Claims RCA 2.0 RCM 
1.3) Feb. to March 1936 and July 1938 to May 
1940 Engr., and May 1940 to date Asst. Gen 
Mgr., Christiani & Nielsen, Civ. Engrs and 
Contrs.; in the interim Special Bridge Sagr 
for New Haven, Conn.; Engr., New York 
World’s Fair 1939, Inc.; Engr. with Madigan 
& Hyland, Cons. Engrs., New York City 


Crareines, Evans (Junior), Potsdam, 
N.Y. (Age 32) (Claims RCA 1.0) Sept 1931 
to date (including summer sessions 1936-1935 
Instructor, Civ. Eng. Dept., Clarkson Coll of 
Technology. 


Curr, Davin Hume, San Bernerdino Cali! 


(Age 28) (Claims RCA 4.8 RCM 1.5) June 195! 
to date with Currie Eng. Co., as Draftsmss 


‘ents = $ THERE plotting between your pumps and the 

meter—plotting to increase your produc- 
tion costs right at a time when such increases would a ; tal 
San There IS if your pumps are as much as ten years 7 cof i he 
ame . old. Yes—even if those old pumps could function as 
efficiently as when they were brand new (which is 
83 to impossible)—-they are costing you at least 10% more 
to operate than pumps should. 

Today’s Fairbanks-Morse Pumps are at least 10% ‘ 
more efficient than the same type pumps of ten years 
ago. They pump greater volume—for less money. 

zt To pay 10% more than you need to pay for ANY 
operation is too much. You may be paying even more 
than that! Why not find out definitely? Write Fair- 
date banks, Morse & Co., Dept. 15, 
: 600 South Michigan Avenue, 
Chicago, Illinois. Branches and 
(Age service stations throughout the 
Dept. United States and Canada. 


7859-PA40.72 


PUMPS 


DIESEL ENGINES ELECTRICAL MACHINERY RAILROAD EQUIPMENT WASHERS-IRONERS STOKERS 
MOTORS FAIRBANKS SCALES WATER SYSTEMS FARM EQUIPMENT AIR CONDITIONERS 
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ON BIG CONCRETE JOBS 


THEY’RE SAYING ... 
“TIE FASTER WITH 
RICHMOND TIES” 


restden cés 
as economically as 


big dams CT bridges 


The efficiency of Richmond's many 
Form Tying Devices is universal. 
They are as adaptable to the form 
tying needs of a small residence as they 
are to the big engineering projects 
on which they are widely used. They 
meet all needs. 


THE RIGHT TIE—For safe working 
loads of 3000 to 25,000 pounds per 
tie, or for the most involved framing 
details, there are Richmond Ties to do 
the job. 


ALWAYS AVAILABLE—With Rich- 
mond as your warehouse, the ties you 
need, in any quantity, anywhere, at 
any time, can be promptly placed on 
your job. 


AND MONEY SAVED—On jobs of 
any size, forms are erected and stripped 
faster, studs and walers are spaced 
wider, and fewer Richmond Ties are 
used. And, the ties cost you less, 
because all working parts are loaned 
without rental charges. 

You can do less costly, faster and bet- 
ter form-work with Richmond Ties. 
Let our Design and Estimate staff 
tell you how—on your present job, 
without obligation. 


SEE SWEETS 3-51 


RICHMOND SCREW 
ANCHOR CO., INC. 


638 Liberty Avenue 
Brooklyn, New York 


Res. Engr., Office Engr., and (since Aug. 1939) 
Designing Engr. 


Dapinc, Cuartes Henry, Schenectady, N.Y. 
(Age 57) (Claims RCA 27.8) 1931 to date 
Constr. Engr. with Public Buildings Adminis- 
tration, FWA. 


Ecxie, Joun New Haven, Conn. 
(Age 52) (Claims RCA 14.0 RCM 0.5) Feb. 
1920 to 1927 Instructor, Dept. of Civ. Eng., 
and 1927 to date Asst. Prof , Dept. of Eng. 
Drawing, Yale Univ. 


Evrassen, New York City. (Age 29) 
(Claims RCA 3.2) Aug. 1940 to date Associate 
Prof. of San. Eng., New York Univ.; pre 
viously Asst. Prof. of Civ. Eng., Armour Inst. 
of Technology, Chicago, Ill.; San. Engr., The 
Dorr Co., Inc., New York City.; Jun. San. 
eo. with J. N. Chester, Engrs., Pittsburgh, 

a 


Fornerop, Marcet Francrs, Scarsdale, N.Y. 
(Age 37) (Claims RCA 5.4 RCM 2.5) Feb. 
1937 to date Designer and Estimator, Borsari 
Tank Corporation of America, New York City; 
previously in private practice as Cons. Engr., 
Zurich, Switzerland. 


Grant, Burton Sirs, Los Angeles, Calif. 
(Age 36) (Claims RCA 6.9 RCM 2 8) June 1925 
to June 1929 Topographical Draftsman, June 
1929 to March 1938 Jun. Civ. Engr., and April 
1938 to date Asst. Civ. Engr., Bureau of Water 
Works & Supply. 


Gray, Georce Luter, Allentown, Pa. (Age 
33) (Claims RCA 3.0 RCM 1.0) Jan. 1931 to 
date Estimator and Designer, Bethlehem Steel 
Co., Fabricated Steel Construction. 


Green, Sterren (Junior), Los Angeles, 
Calif. (Age 31) (Claims RCA 7.8) Dec. 1930 to 
date with Dept. of Water and Power, Bureau 
of Water-Works and Supply as Laborer (Spe- 
cial), Chainman, Laboratory Technician, and 
(since Jan. 1933) Materials Testing Engr. 


Hanps, Gienn Evsert, Kansas City, Mo. (Age 
31) (Claims RCA 2.3 RCM 2.9) July 1936 to 
date with Burns & McDonnell Eng. Co.; pre- 
- nen Water and Light Supt., City of Marion, 

ans. 


Hiect, Georoer, Jr. (Junior), Philadelphia, Pa. 
(Age 31) (Claims RCA 4.5) May 1934 to date 
with Kolyn Constr. Co., Trenton, N.J., as 
Timekeeper, Constr. Engr., and (since June 
1938) Supt. of Constr. 


Irwin, RaymMonp Lewis (Junior), Cincinnati, 
Ohio. (Age 32) (Claims RCA 2.9) Oct. 1935 
to date with U.S. Engr. Office, as Draftsman, 
Jun. Engr., Asst. Engr., and (since Oct. 1940) 
Associate Engr. 


Isaak, Etmer BramMwett, New York City. 
(Age 28) (Claims RCA 2.8) June 1935 to date 
Civ. Engr. with Madigan-Hyland, Cons. 
Engrs., New York City, and Long Island 
City, N.Y. 


Janvein, Pamir Evcens (Junior), Champaign, 
Ill. (Age 29) (Claims RCA 2.0) July 1936 to 
Jume 1937 2nd Lieut., Ist Engrs., and Sept. 
1940 to date Ist Lieut., Engr. Reserve, Corps of 
Engrs., U.S. Army; in the interim Civ. Engr., 
Standard Oil Company of Venezuela; Sz 
viously Rodman, U.S. Engrs., Concord, N.H. 


Knour, Cart Atvin (Junior), Boulder A 
Nev. (Age 32) (Claims RCA 3.0) May 1 
to Jan. 1938 and Feb. 1939 to date with Metro- 
litan Water Dist. of So. Calif., Los Angeles, 
alif., as Rodman, Recorder, Foreman, Senior 
Constr. Inspector, etc. 


Koen er, Henry, San Benito, Tex. (Age 
38) (Claims RCA 9.2) Oct. 1936 to date Senior 
Draftsman, International Boundary Comm., 
United States and Mexico; previously Drafts- 
man and Asst. Right-of-way Engr., Harris 
County (Tex.). 


Koeum, Epwarp (Junior), Los Angeles, Calif. 
(Age 32) (Claims RCA 2.9 RC 7.4) Aug. 
1930 to date with U.S. Engr. Dept., as Jun. 
Engr., Asst. Engr., and (since Jan. 1939) Asso- 
ciate Engr. and Engr. 


Joun Boyp (Junior), Philadelphia, 
Pa. (Age 32) (Claims RCA 4.5 RCM 0.6) Oct. 
1934 to date Hull Structural Draftsman, New 
York Shipbuilding Corporation, Camden, 
N.J. 


Lewrs, Dovetas Duane, Knoxville, Tenn. (Age 
37 (Claims RCA 9.9) March 1929 to date with 
U.S. Geological Survey as ¥ Engr., Asst. 
Engr., and (since June 1940) Associate Engr. 


Locan, Guen Earnest (Junior), San Francisco, 
Calif. (Age 32) (Claims RCA 2.0) July 1940 to 
date Structural Draftsman for A. W. Earl; 
previously Senior Eng. Draftsman, U.S. Coast 
Guard; Engr. and Beafteman for George A. 
Kneese, Civ. Engr., Redwood City, Calif.; 
traveling; Chf. of Hydrographic Party for San 
Francisco Exposition Fill, under U.S. Engr. 
Dept.; Jun. Office Engr., RA. 


Vou. 10, No. 


Mask, Water SHARMAN (Junior), New -. 
La.” (Age 32) (Claims RCA 2.4) 
date with U.S. Engrs., as Inspector, Eny \ide 
and (since Oct. 1938) Jun. Engr., Eng. | , 


Kennets Davin (Junior), Wes: Point 
N.Y. (Age 33) (Claims RCA 53 R« 
Sept. 1929 to date with Corps of Engr. ys 
Army as 2d Lieut., Ist Lieut., and (sin June 
1939) Capt. 


Nurse, Joun Warren (Junior), Santa lara 
Calif. (Age 32) (Claims RCA 43 RCM 37) 
Sept. 1938 to date Deputy County ngr 
Santa Clara County, San Jose, Calif pre. 
viously with Eng. Dept., U.S. Forest Ser; 
San Francisco, Calif. — 


Osporn, Joun RicHarD (Junior), Collere Sta- 
tion, Tex. (Age 32) (Claims RCA 12) « 
1937 to Sept. 1938 Graduate Asst. and gradu. 
ate student, and Sept. 1939 to date In tructor 
in Civ. Eng., Agricultural & Mechanica! Cojj 
of Texas; in the interim Instructor and Testing 
Engr., Dept. of Civ. Eng., Colorado State Coll 
Ft. Collins, Colo.; previously with Indiana 
Board of Health, and Indiana Dept. of « onser- 
vation, Div. of Eng., both of Indianapolis, Ind 


ParRKiInson, Crype Purr (Junior), Aj 
N.Y. (Age 29) (Claims RCA 39) ye 
1936 to March 1940 Jun. Hydr. Engr. and 
April 1940 to date Asst. Hydr. Bngr, US 
Geological Survey; previously Ass Project 


Engr., State Highway Comm. of Indiana 
> 


Pirer, James Dickinson (Junior), Dallas, Tex 
(Age 28) (Claims RCA 1.9 RCM 3.6) April 
1937 to date Structural Field Engr., Portland 
Cement Association; previously Architectural 
Engr., State of Oklahoma. 


SanrorD, JOHN Graeme, Vincennes, Ind. (Age 
31) (Claims RCA 6.6) May 1934 to date with 
Indiana State Highway Comm. as Project 
Engr., and (since April 1940) Dist. Office 
Engr., Vincennes Dist. 


VALENTINE, WILLIAM Joseru, Charleston, S.C. 
(Age 28) (Claims RCA 2.9) Aug. 1939 to date 
Asst. Development Engr., South Carolinas 
Public Service Authority; previously Research 
Engr. and Planning Technician, State Planning 
Board; Project Supervisor of studies of parks. 
etc., for South Carolina, under National Park 

vice. 

Waker, James Mart (Junior), Fort Worth, Tex. 
(Age 32) (Claims RCA 6.7) June 1929 to date 
with Engr.’s Dept., Tarrant County, Tex., as 
Computer, Earthwork Dept., Rodman, Asst. 
Instrumentman, Chf. of Computing Dept., and 
(since July 1937) Office Engr. 


Watt, Harry Little Rock, Ark. 
37) (Claims RCA 13.1) July 1925 to May I 
and Sept. 1936 to date with Arkansas State 
Highway Comm., as Instrumentman, Res 
Engr., Dist. Materiais Engr., Inspector, and 
(since June 1937) Field Materials Engr 


Wattuer, Cart Huco (Junior), Washington, 
D.C. (Age 29) (Claims RCA 1.7) Sept. 1939 
to date Instructor in Civ. Eng., The George 
Washington Univ.; Detailing 
Draftsman, Checker, and Asst. Squad Leader 
Bethlehem Steel Co., Pottstown, Pa.; - 
signing Draftsman with Herman F. Doeleman, 
Cons. Structural Engr., Baltimore, Md.; State 
Materia!s Engr., WPA of Maryland. 


WILLIAM JAMEs (Junior), Arlington, 
Va. (Age 32) (Claims RCA 7.4 RCM 146) 
March to June 1939 Asst. Structural Engr., 
and Aug. 1939 to date Asst. Civ. Engr., Civ. 
Eng. Sec., Office of the Quartermaster General, 
Constr. Div., Washington, D.C.; previously 
with State Highway Dept., Cleveland, Ohio 
as Field Engr., Asst. Engr., and Res. Dist 
Deputy- Director. 


Wier, Watter Lioyp, Butler, Pa. (Age 34) 
(Claims RCA 11.5) June 1929 to date with 
Harry Wimer, Iac., mtr., and on work for 
others as Office Engr., Eng. Consultant, Chi 
Engr., etc. 


APPLYING FOR JUNIOR 


Bourguarp, Everett Homer, Baltimore, Md 
(Age 26) (Claims RCA 1.7) July 1936 to date 
with U.S. Engrs., as Jun. Eng. Aide, Jus 
no, (Civ.) and (since June 1940) Asst. Engr 

iv.). 


Carter, Epwarp Joun, San Rafael, Calif. (Age 
28) (Claims RCA 1.5 RCM 0.3) June 1936 to 
date with California Div. of Highways as Under 
Engr. Aide, Jun. Engr. Aide, and (since Avs 
1938) Senior Engr. Aide. 


Duszynsxi, Epwin James, Milwaukee, Wis 
(Age 27) Aug. 1938 to date with City of Mil- 
waukee, Wis., as Tracer, Water Purificatioe 
Div., and (since Feb. 1939) Asst. Supervisor 
of Constr., Dept. of Public Works, WPA Ad- 
ministrative; previously Detailer, Hausmae 
Steel Co., Toledo, Ohio; Chainman, U.S. CC“ 


\ 
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O stilling basins developed from hydraulic model 
Ga made at one of America’s leading research 
laboratories for U. S. Army engineers are shown in 
these Typhonite Eldorado drawings. The degrees 
used were H, HB, 2H, 3H and 4H. The stilling basins 
were required because neither of the projects illus- 
trated had sufficient tailwater depths to form true 
hydraulic jumps at high discharges and so destroy 
the kinetic energy of water flowing over the dams 
when spillways were operating. 

Both are concrete gravity dams. Project A has a 
spillway section 180 feet long, with crest about 80 feet 
above stream bed, with spillway design flood of 120,000 
cubic feet per second. Project B’s spillway section is 
489 feet, with crest about 200 feet above bed; spill- 
way design flood of 217,000 cubic feet per second. 

The graphs shown here indicate the natural stage- 
discharge relations at the two sites. They are directly 
comparable because they both indicate the rate of 
flow through a lateral foot of the stilling basin at any 
given tailwater stage. 


STILLING BASIN DESIGNS 


3 Firm Rock EL. SSt> 


FEET 
| 


FREE—Get a black and white or blueprint made from the 
original drawings to hang in your drafting room. Just 
write to Pencil Sales Dept., Joseph Dixon Crucible Co., 
Jersey City, N. J. Ask for design No. 38-J12 and specify 
blueprint or black and white. (This offer good for one 
month from appearance of this ad.) Note how the 
quality of the prints reflects the quality of Typhonite 
Eldorado pencils. 


*TYPHONITE is a new form of natural graphite, used 
exclusively by Dixon in making leads for Eldorado pen- 
cils. Typhonite consists of extremely minute particles of 
controlled size produced by a whirlwind or typhoon of 
super-heated steam. This new exclusive Dixon process 
is one of the reasons why Eldorado pencils hold their 
points longer, give off freely, and make such opaque 
lines and figures. 


PENCIL SALES DEPARTMENT, JOSEPH DIXON CRUCIBLE CO., JERSEY CITY, N.J. 
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HOW DOES YOUR PRINT 
MAKING EQUIPMENT 
COMPARE WITH THE 


NEW OZALID MODEL 


CHECK 
FEATURE 
BY 
FEATURE 


OZALID MODEL “F” 
YOUR EQUIPMENT 


4) Is it a single, self-con- 
tained unit? 


Can you save by use 
of cut sheets? 


Lowest priced for its 
production class? 


Are prints dry-devel- 
oped & true-to-scale? 


Will it produce posi- 
tive type, easy-to- 
read prints? 


8) 


© 


Does design enable 
one operator to 


handle capacity pro- 
duction? 


Can you make dry- 
developed transpar- 
ent duplicates for 
short cuts in drafting? 


SEND FOR FREE 
MODEL CIRCULAR 


OZALID PRODUCTS DIVISION 


GENERAL ANILINE & FILM CORPORATION 
JOHNSON CITY, N. Y. 


OZALID IN CANADA - HUGHES OWENS CO. LTD., MONTREAL 


Evjasmev, ALSXANDER, Elmhurst, N.Y. (Age 
8) 1938 M.S. in C.E. and Arch., State Univ. 
of Lithuania; Aug. 1940 to date Instructor, 
Mondell Inst., New York City; previously 
Draftsman, National Excavation Corporation, 
and Estimator, Coustruction Survey Co., New 
York City; Research Engr. Philips Radio 
Corporation, Eindhoven and Amsterdam, Hol- 
land. 


Facer, Vincent Avousrus, Baltimore, Md. 
(Age 27) Aug. 1938 to date Jun. Engr., J. E. 
Greiner Cons. Eng. Co 


Gossarp, Myron Lee, Louisville, Ky. (Age 
26) Sept. 1939 to date Instructor, until 
March 1940 at Iowa State College, Ames, 


lowa, and since March 1940 at Univ. of Louis- 
ville; previously Detailer, American Bridge 
Co., Ambridge, Pa 


Harey, Corvallis, Ore. (Age 
26) (Claims RCA 3.2) Jan. 1940 to date Asst. 
Irrigation Engr., Oregon State Coll., and Asst. 
Prof. Cooperative Agent, SCS; previously 
Draftsman, Turlock (Calif.) Irrigation Dist.; 
Engr., Arvin-Edison Water Comm., Bakers- 
field, Calif.; Asst. Engr., East Contra Costa 
Irrigation Dist., Brentwood, Calif 


Jorcensen, Leonarp Nrecsen, Austin, Tex. 
(Age 25) 1937 B.S., Utah State Agri Coll.; 
Nov. 1939 to date Jun. Hydr. Engr., Geological 
Survey, Dept. of Interior; previously with 
U.S. Dept. of Agriculture, and Cache County 
Agricultural Assoc 


Prato Narre, Grecorio, C , Venezuela. 
(Age 27) (Claims RCA 0.5) 1933 to date with 
Ministry of Public Works, as Asst. Engr., 
Chf. Engr., Engr., Asst. Engr. to Bridge De- 
ag for Ministry, and (since 1939) Designing 

ngr 


Reapinc, Tuomas James, Cambridge, Mass 
(Age 25) June 1939 to date with Portland 
Cement Association on research work; pre- 
viously Levelman, East Ohio Gas Co., Cleve- 
land, Ohio 


Ropertson, Winston, Elizabeth, N.J. 
(Age 29) (Claims RC 1.0) Feb. 1939 to Jan. 
1940 Job. Engr., and Oct. 1940 to date Civ. 
Engr., E. B. Badger & Sons Co.; in the interim 
Chainman, St. Louis and Southwestern Ry. 
Lines; previously Sub-Inspector, U.S. Engr. 
Dept., 2nd Area, St. Louis, Mo.; Rodman and 
Observer, U.S. Coast & Geodetic Survey 


Artuur Fie_v, Washington, D.C. 
(Age 25) (Claims RCA 1.4) Aug. 1940 to date 
Jun. Structural Engr, War Dept., Office of 
Quartermaster General, Constr. Advisory 
Branch, Washington, D.C.; previously Instruc- 
tor of Plane Table, Univ. of Wisconsin. 


Sram., Epwin Howarp, Los Angeles, Calif. (Age 
29) (Claims RCA 2.2) Oct. 1935 to Jan. 19 
Draftsman and Jun. Engr., and June 1940 to 
date Asst. Engr., U.S. Engr. Office, in the In- 
terin Jun. Engr., successively with Vicksburg 
(Miss.) Engr. Dist. and Los Angeles (Calif.) 
Engr. Dist 


Sres.e, Josern Muippieron, 2d, Philadelphia, 
Pa. (Age 23) 1939 C.E., Cornell Univ.; Aug. 
1940 to date Draftsman, United Engrs. and 
Constrs., Inc.; previously with Inland Steel 
Co., Chicago, lll 


Taxer, Micron, Portland, Ore. (Age 25) 1938 
B.S. in Civ. Eng., lowa State Coll.; May 1939 
to date Jun. Engr., U.S. Engr. Office, Portland, 
Ore.; previously with U.S. Bureau of Public 
Roads, Ames, lowa. 


1940 GRADU ATES 
ALA. POL. INST. 


(B.S. in Civ. Eng.) AGE 
THomas JR. (21) 
CORNELL UNIV. 
Benepict, Norturop, JR. (23) 
MASS. INST. TECH. 
(S.M.) 
WILLARD FARRINGTON (23) 
(Also 1939 S.B.) 
UNIV. OF TEX. 
(B.S. in C.E.) 
ALPrep (22) 
UNIV. OF WASH. 
(B.S. in Civ. Eng.) 
Gorton, MARQUAND SARCHET (23) 


The Board of Direction will consider the applica- 
tions in this list mot less than thirty days after the 
date of issue 


Vou to, No 


Men Available 


Items are furnished by the Engin 
Societies Personnel Service, 31 Wes: ; 4 
Street, New York, N.Y. Address rep!ice tp 
key number, care of New York office, nies; 
Chicago, Detroit, or San Francisco office } 
designated. See page 132 of Society's 1940 
Year Book for details of procedure. 


CONSTRUCTION 


CONSTRUCTION OR LOCATING ENGINEER; Assoc 
M. Am. Soc. C.E.; 42; single; 20 vears experi- 
ence in responsible charge of highway and ra lroad 
location and construction, including bridge and 
various types of concrete and asphalt pavements: 
construction of streets, sewers, earth dams indus. 


trial plants, drainage projects; surveys plans 
estimates, s. Location preferred, Pacific 
Coast. C-787-302-A-3-San Francisco. 


CONSTRUCTION SUPERINTENDENT, Hypravure 
ENGINEER; Assoc. M. Am. Soc. C.E.; conversant 
with nearly gill types of construction; years of 
experience in responsible charge of prominent 
organizations on large varied projects, domestic 
and foreign; can organize and handle work of 
magnitude; munition, chemical, industrial, and 
hydro plants, transmission lines, dams, tunnels 
om and bridges. Past employers accessible 


ConsTRUCTION ENGINEER-EXBCUTIVE; Assoc. 
M. Am. Soc. C.E.; married; extensive experience 
in building construction in several states, covering 
all phases—planning, contracting, purchasing 
supervision, actual job superintendence: over [5 
— in responsible charge of large operations 

egistered in mid-Western and Eastern states 
Employed by federal government; desires re- 
sponsible position with advancement possibilities 
and personal qualifications, highest rank 


Crvm Enorneer; Assoc. M. Am. Soc CE: 
39; technical graduate; married; 14 years field 
and office engineering experience on heavy con- 
struction, including earth and concrete dams 
navigation locks, tunnels and highways, founda- 
tion investigations, reports, estimates and valua- 
tion studies; organization and supervising of 
field engineering for large or small jobs a spe- 
cialty. C-790. 


Crvm Enorneer; M. Am. Soc. C.E.; registered 


in New York, North Carolina; 38; married 
graduate civil engineer with legal education 


18 years experience field and office; general engi- 
neering, including hydroelectric plants, earthen 
masonry dams, water works, sewers, paving 
planning; location, design, estimating, super 
vision, construction, appraisals, expert witness, 
investigations, reports. Now employed, federa! 
government; desires responsible Position with 
opportunity for advancement. C-794 


DesIGcn 


Crvm Enorneer; Assoc. M. Am. Soc. CE 
registered; 28 years experience on design, loca 
tion, construction, and operation of oil and gaso- 
line pipe lines, oil storage; 9 years in Centra! 
America and Mexico on design and construction 
of wharves, bridges, roads, Buildings. drainage, 
and irrigation. aks, reads, and writes Spar- 
ish. Will go anywhere; available immediately 

86. 


EXECUTIVE 


Construction M. Am. Soc. C.E 
53; C.B. degree; New York license; 30 years 
design, construction supervision, general con 
tracting, consulting service for contractors, ¢* 
pert on cost analysis, bids, contracts, plant lay- 
out, purchasing, organization, supervision and 
general management of engineering construction 
excavations, foundations, bridges, buildings, re.- 
roads, highways, airports, river and harbor con 
struction. C-792. 


HyprRAvULic 


Associate Crvm Enorneer; Assoc. M Am 
Soc. C.E.; 35; B.C.E. degree; married; 1'/: 
years U.S. Department of Agriculture flood cos- 
trol surveys, in charge of upstream engineering 
preliminary design and cost estimating of dams, 
walls, channels; erosion and economic studies 


reports; 8 years U.S. Geological Survey ra 
U.S. Forest Service topographic mapping, ®#¢"* 
photo map compilation, in charge of mapp'"£ pro}- 
ects, training junior engineers; U.S. Civ! Service 
rating as associate cadastral engines aa 


ployed. Location ferred California 
go anywhere. C-791-4010-A-1-San Francisco 


| 

2 

| 

| 
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For a working knowledge of 
“ing 
THE RIGID FRAME 
less 
BRIDGE 
Read 
ARTHUR G. HAYDEN’S Second 
~~ Revised Edition (August 1940) 
ate 
dus- 
Lic 
rent I 134 5 T 
ble 4 
ace 
ring 
ing, 
15 
pns 
tes 
te 
unk 
E 
=. We're busy building ships. The excellent behavior in service of the rigid-frame bridge 
_ has deservedly brought this type of construction into exten- 
sive use. This boo the to all 
engineers a good working knowledge of these structures. 
All our facilities are required Designers without previous training in higher structural 
ond analysis can understand and apply the principles developed. 
ed f ° Beginning with the fundamentals of indeterminate analysis, 
on or constructing the naval and the author develops deflection equations for the straight 
~4 cantilever, the curved cantilever, the simple beam and the 
ing two-hinged arch, leading directly a the analysis of the 
per symmetrical single-span rigid-frame bridge, which in effect 
~ merchant vessels we now have consists of two curved cantilevers continuous at their junc- 
rith tion. Expressions are developed for moments, reaction 
. components and for angular, horizontal and vertical de- 
on contract. Later on... we'll flections. Methods of calculation are explained and the 
reader is ready for the detailed design data that follow. 
‘ Complete designs, with all quantities arranged in tabular 
‘ form, are given for a symmetrical single-span concrete- 
> be ready to do your heavy frame bridge with free ends; for a symmetrical single-span 
ral steel girder frame bridge with free ends; and for a double- 
on ae span concrete bridge with hinged ends. An interesting and 
-_ machining and bent plate steel useful chapter is included on the theory and design of the 
ely skewed arch bridge in which the analysis is made in three 
mutually perpendicular planes. 
fabricating. 285 pages; illustrated; 6 by 9; $4.50 
E 
on- 3 
ON APPROVAL COUPON 
= John Wiley & Sons, Inc. 
“4 140 Fourth Avenue, New York, N. Y. 
Kindly send me a copy of Hayden’s RIGID FRAME 
BRIDGE, Second Edition, on ten days’ approval. At 
the end of that time, if I decide to keep the book I will 
= remit $4.50 plus postage; otherwise, I will return it post- 
paid. 
on- 
Address... .. bs 
City and State 
ail | CE-12-40 
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3 RECENT BOOKS 
New books if interest to Civil neers 

A 


donated by the publishers to the Engin.---; 
Societies Library, or to the Society’ s Read 


“4 new b k Room will be found listed here. Th: oe, 


regarding the books are taken from the books 
themselves, and this Society is not respongi. 


by the authors of ‘Underpinning | ble for them. R 
| 

Oo R D A | \ Burprne Estimaror’s REFERENCE Boox, 9 ed 
C 1701 pp., 6'/2 X 4 im, $10. “Vest Pocket 

Estimator * (220 pp., 5'/s K in.) free with 

Building Estimator’'s Reference Book By 


F.R. Walker. Frank R. Walker C hi 

by Lazarus White and Edmund Astley Prentis | chaste 
| of all the various 
one & items that m i f ac 
The offic ers of Spe neer, White & Prentis, ., have spent more | of contracting job 
than thirty years in the solution of difficult foundation pro- the general question of Sespering & propa | 
p y B 

safeguarded estimate, the book discusses overhead 

blems. This long experience has been successfully applied to expenses, and then continues with detailed infor. 
he ti t terials, ‘ ipment 
a Six year $150,000,000 program of River Improvement in the fer verything 
upper Mississippi. Their observations, successes, and even hardware. A special feature is the illustrative 
set-ups of cost calculations, into which can be in. 
their failures are faithfully set forth in “Cofferdams. serted local prices and costs. Condensed esti- 
esti 
mating inforMation is found in the “Vest-Pocket 
Major General E. M. Markham, U.S. Army, retired, formerly a » 
Chief of Engineers, says, “The authors have made a distinctly V Desicn or Concrete Structures, 4 ed. By B 
L. C. Urquhart and C. E. O'Rourke. McGraw. 

worthwhile contribution to the literature of the subject. Hill Book Co., New York and London 1940 

564 pp., illus., diagrs., charts, tables, 9 X 6 in. 
304 Price $7.50 The sim of 

: es ce J The aim of the authors is to provide a text 

pag concrete and reinforced concrete for both 
; mentary and more advanced courses in engineer- Bo 

P ing schools. The theory of concrete design is suf- 

Published by ficiently developed to give the beginner a thorough 
understanding of the fundamentals. Complete Br 

designs of the commoner structures are given, to 


COLUMBIA UNIVERSITY PRESS 


= The new edition has been revised in ac- Br 
4 | cordance with current practice, and all tables and 
2960 Broadway, New Y ork, N.Y. diagrams have been collected in an appendix for 
easier reference. 


ENGINEERING Mecuanics, 2 ed. By S. Timo- 
shenko and D. H. Young. McGraw-Hill Bu 
Book Co., New York and London, 1940. 523 
pp.» diagrs., charts, tables, 9 X 6 in., cloth, 


In this new one-volume edition, the statics 
section contains general considerations of plane Ca 
forces and space forces with a chapter on the 
principle of virtual displacements. Rectilinear 
and curvilinear translations and the motions 
of a rigid body are discussed in the dynamics sec- 
tion, which includes a short chapter on relative 
motion. 


Speed-Up 
ALL FIELD 
SURVEYS 


MANUAL OF INDUSTRIAL Heatta Hazarps. q Cr 
By J. B. Ficklen. Service to Industry (Box 
133), West Hartford, Conn., 1940. 176 pp. 


illus., diagrs., charts, tables, 9'/: 6 in., cloth 


Cel 
This manual presents methods for evaluating 

the health hazards from exposures to various 

dusts, vapors, and gases that occur in industry . 

The book opens with directions for air sampling — 

Following this, the occurrence, uses, properties, 

clinical symptomology, physiological response, Cue 

and method of estimation are given for over ninety 

noxious dusts and gases. An accompanying 


Preliminary sur- table shows the potential health hazards in various : 

oO 

veys for high- industries. C 

4 Way construc- APustic Water 4 ed. rev. By F. Cor 
Turneaure, H. L. Russell, and M. S. Nichols 


| 
tion, drainage John Wiley & Sons, New York, 1940. 704 pp.. 


and irrigation Kerlow Bridge Floors are designed to maps, tables, 9'/: X 6 in., Co 
systems, dams, meet all conditions for all types of The ‘whole field of public water supply is 
} ; bridges. Kerlow VQ Floors are the covered in this comprehensive standard textbook 
water lines, lightest steel floors made; Part I, on ont resources, — Con 
all divisions of civil engineering are only 15 Ibs. per square foot and wi et A EP 
speeded up by the NEW Paulin carry H-20 loads. They are also per- | img water oo beeith, a the examination q 
es ies. t mstruction Con 
Precision Surveying Aneroid. Read- wor covers hydreulics, outta, dams and 
ings to two feet over a range of bridges. gt 
i 4590 feet are as easy as reading a The Kerlow type M Floor is the con- machinery, pipe lings, distribution, operation, a 
j Li ference pany 
watch. Other models cover a range type about half the mot Con 
weight reinforce concrete floors 
of 11,600 feet. Write for com Pumrs. By F. A. Kristal and F. A. Anoett 
plete literature and FREE COPY Send for complete dete end cetelog McGraw-Hill Book Co., New York and Lo. Con 
. ion, pp., illus., diagrs., 
of the ‘Paulin Altimetry Manual. For safety specify Kerlow Bridge Floors. tables, 9 6 in., cloth, $3.50. 
ractical treatment of pumpin 
1 f , sal esentative, 
AMERICAN PAULIN SYSTEM | Kerlow Steel Flooring Company | | cocrator, student. Types and can 
SOUTH FLOWER STREET pumps are described, and such important applict 
218-c Culver Ave., Jersey City, N. J. tions as boiler feed, deep wells, 
LOS ANGELES, CALIFORNIA Tel. BErgen 4-5560 are ereration and supervision are also treated, 
including troubles and remedies. 


suf- 
rough 
plete 
tn, to 
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INDEX OF 


ABLE WAYS AND TRAMWAYS 


rican Steel & Wire Co. 


‘eral Shipbuilding and Dry 
Co. 


AIRF DRAINAGE 
4. nco Drainage Products Assn. 
« Joint Pipe Co. 


RS 
rican Paulin System 


auuwinuM, STRUCTURAL 
\juminum Co. of America 


FoR FenpDERS AND TUNNEL 


oRMS 
chmond Screw Anchor Co., Inc. 


WeLDING EQUIPMENT 
Lincoln Electric Co. 


Bars, ALUMINUM 
Aluminum Co. of America 


Bars, [RON AND STEBL 
Carnegie-Illinois Steel Corp. 


Bars AND STRUCTURALS, STANDARD 
anp FLANGE 
Weirton Steel Co. 


Barces, STEEL 
Chicago Bridge & Iron Co. 


Bins, STORAGE 
Chicago Bridge & Iron Co. 


Brower Pier, STESL, VENTILA- 
TION PURPOSES 
Lock Joint Pipe Co. 


Books, T®CHNICAL 
John Wiley & Sons, Inc. 


Bortncs, TEST 
Raymond Concrete Pile Co. 
Spencer, White & Prentis, Inc. 


Brince CABLES 
American Steel & Wire Co. 


Bence Floors, GRATING 
Kerlow Steel Flooring Co. 


Prer CAIssons 
Federal Shipbuilding and Dry 
Dock Co. 


Bucket ELEVATORS 
Robins Conveying Belt Co 


CaBLe, ELECTRIC 
Lincoln Electric Co. 


CaIssONS 
Federal Shipbuilding and Dry 
Dock Co. 


Raymond Concrete Pile Co. 
Spencer, White & Prentis, Inc. 


Catcrum CHLORIDE 
Solvay Sales Corp. 
Cement - EaRty - STRENGTA 
PoRTLAND 
Lone Star Cement Corp. 


Cement, PoRTLAND 
Lone Star Cement Corp 
Portland Cement Assn 


CHLORINE 
Solvay Sales Corp. 


CLora Prints 
Ozalid Products Div., General 
Aniline & Film Corp. 


Coto ROLLED SHEETS 
Weirton Steel Co. 


Coto Strip 
Weirton Steel Co. 


Concrete Form ANCHORS, Woop or 
Steet Forms, Licut 
Heavy CONSTRUCTION 

Richmond Screw Anchor Co., Inc. 


ConckeTE REINFORCEMENT 
A merican Steel & Wire Co. 
Carnegie-Ilinois Steel Corp. 


ConTRACTORS 
Raymond Concrete Pile Co. 
Spencer, White & Prentis, Inc. 


ConTROLLeRS, ELECTRIC 
Fairbanks, Morse & Co. 

CONVEYING AND Srorace Systems 
Fairbanks, Morse & Co 


Convevors, BELT AND CHAIN 
Robins Conveying Belt Co. 


-ORRUGATED SHeets, ALUMINUM 


Aluminum Co. of America 
METAL 
\rmco Drainage Products Assn. 


CULVERTs, Cast IRon 
Cast Iron Pipe Research Assn. 
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PRODUCTS 


Cutverts, Corrucatep IRON AND 
SHEETS 
Armco Drainage Products Assn. 


ReINForceD CoNCRETE 
Lock Joint Pipe Co. 


Drartinc (WHITEPRINTS) 
Ozalid Products Div., General 
Aniline & Film Corp. 
Drafting Room Supplies, M. A. 
Morrell 


Drains, Perroratep 
Armco Drainage Products Assn. 


Dratns, REINFORCED CONCRETE 
Lock Joint Pipe Co. 


DRaAwWIno 
Joseph Dixon Crucible Co. 


DREDGING MACHINERY 
o. 


Dry Devetorep Prints 
Ozalid Products Div., General 
Aniline & Film Corp. 


Enotnes, STATIONARY, DIESEL, AND 
Gas 


Caterpillar Tractor Co. 

Fairbanks, Morse & Co. 

Federal Shipbuilding and Dry 
Dock Co. 


ENGINEERS 
Raymond Concrete Pile Co. 
Spencer, White & Prentis, Inc. 


ENGINEERING INSTRUMENTS 
American Paulin System 


FLoorino, ALUMINUM 
Aluminum Co. of America 


FLoortno, GRATING 
Kerlow Steel Flooring Co. 


STEEL 
Carnegie-Illinois Steel Corp. 


Form Prints 
Ozalid Products Div., General 
Aniline & Film Corp. 


Form CiLamps, Concrete Watt Con- 
STRUCTION 
Richmond Screw Anchor Co., Inc. 


Form Ties, Concrete Watt Con- 
STRUCTION 
Richmond Screw Anchor Co., 
Inc. 


FOUNDATIONS 
Raymond Concrete Pile Co. 
Spencer, White & Prentis, Inc. 


GALVANIZED Steet SHEETS 
Weirton Steel Co. 


GarpaGe DisposaL EQUIPMENT 
Nichols Engineering & Research 
Corp. 


GaASHOLDERS 
Chicago Bridge & Iron Co. 


Generators, ELectric 
Fairbanks, Morse & Co 
Lincoln Electric Co. 


Gras Buckets 
Robins Conveying Belt Co 


Grapers, ELEVATING 
Caterpillar Tractor Co. 


Grapers, Motor 
Caterpillar Tractor Co. 


Grapers, TRacToR orn Horse Drawn 
Caterpillar Tractor Co. 


FLoorRiIne 
Kerlow Steel Flooring Co. 


HANGING Devices For CONCRETE 
Forms 
Richmond Screw Anchor Co., Inc. 


Hotsts 
Robins Conveying Belt Co. 


Horsts, Evectric, GASOLINE AND 
STREAM 
Fairbanks, Morse & Co 


Hor SHEETS 
Weirton Steel Co. 


Hot Srrip 
Weirton Steel Co. 


INCINERATORS, GARBAGE AND SEWAGE 
Nichols Engineering & Research 
Corp. 


INSTRUMENTS 
American Paulin System 
Buff & Buff Co. 


LEVELS 
Buff & Buff Co. 


Continued om page 23 


State Division of Highyoys, 
Panhont, bridge engineer. 
* 


Design one and 
prove for yourself 


THE ECONOMY AND BEAUTY OF 


CONTINUOUS 
CONCRETE BRIDGES 


Designing continuous bridges used to be a 
tou h job, but not any more. New simplified 
ae ol makes it easy. You have heard much 
about the fine appearance of continuous con- 
crete bridges and the many other advantages 
of continuous concrete design. Why mye pes 
these advantages for yourself on one of your 
1940 jobs. 

The design manual, "Continuous Concrete 
Bridges,”’ gives a simple method of analysis, 
time-saving diagrams and tables. Write for 
your copy (free in the U. S. or Canada). 


PORTLAND CEMENT ASSOCIATION 
Dept. 12-13, 33 W. Grand Ave., Chicago, Ill. 


A notional organization to improve and extend the uses of con- 
crete... through scientific research and engineering field work 


2! 


12 
‘bridge over Cache Creek, at) | 7 
Collf. Designed by the Bridge 
cers 
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WEIRTON 
STEEL SHEET PILING 


Designing Engineers 
of Steel Sheet Piling 
Structures are universally 
recognizing the great 
economy of material pro- 
duced in WEIRTON 
PILING Sections. 


These improved Sec- 
tions are fast replacing 
the older type sections 
which have been in 
common use. 


WEIRTON STEEL CO. 


WEIRTON, W. VA. 


Unloading Costs Consistent with 
WATER FREIGHT RATES 


When a boat docks you have a high tonnage 
of coal to handle in a comparatively short 
time. How you handle it determines the 
real economy to you of water transportation 
Robins Mead- Morrison has long specialized 
in unloading towers and grab buckets 
There are more of these famous towers in 
use today than those of any other make 
This general acceptance is due to proven 
efficiency, speed, economy and absolute de- 


pendability. Send for bulletins 


ROBINS CONVEYING BELT COMPANY 


Passaic, New Jersey 
Offices in Principal Cities 


Vou. to, No. 


CURRENT PERIODICAL 
LITERATURE 


Abstracts of Magazine Articles on Cwil Engineering Subject; 


Selected items for the current Civil En 


gineering Group of the Eng: 


neering Index Service, 29 West 39th Street, New York, N.Y. Ever, 
article indexed is on file in The Engineering Societies Library 
Photoprints will be supplied by this library at the cost of reproduc- 
tion, 25 cents per page, plus postage, or technical translations o/ 

the complete text may be obtained at cost. . 


ROADS AND STREETS 


New 69-Mile Everglades Highway. 
Eng. News-Rec., vol. 125, no. 9, Aug. 29, 1940, pp. 
270-272. Equipment and methods used in con- 
struction of 69-mile highway through swamps of 
Florida Everglades, from South Bay on Lake 
Okeechobee to Miami and Fort Lauderdale; road 
embankment consists of rockfill in muck trench 
excavated to rock; features of dragline excavators 
and drillboats. 


HIGHWAY ADMINISTRATION, PERSONNEL. Ore- 
gon's Merit System for...Highway Personnel Ad- 
ministration, C. B. McCullough. Western Con- 
struction News, vol. 15, no. 7, July 1940, pp. 236- 
239. Review of method and procedure developed 
and used by Oregon State Highway Department 
for selection and advancement of engineering 
employees; rating forms; personnel specifica- 
tions; final selection of personnel; training of 
personnel; Oregon State Highway Department 
salaries. 


HiGuway ENGINBERING, Researce. Quebec's 
Modern Highway Laboratory, J. B. Garneau and 
C. E. Beland. Roads & Bridges, vol. 78, no. 8, 
Aug. 1940, pp. 15-17 and 69. Organization and 
equipment of highway laboratory of Quebec 
Roads Department for testing of soils and high- 
way materials; research activities; field testing 


Hicuway Systems, Ontrarro. Express Road 
Systems, R. MM. Smith. Roads & Bridges, vol. 78, 
no. 8, Aug. 1940, pp. 19-21, 60, and 62-63. 
Function of expressways in modern highway de- 
velopment, with special reference to highway sys- 
tem of Canada; control of divided highways; 
skid-proof surfaces. 


Hicuway Systems, PENNSYLVANIA. Pennsyl- 
vania Turnpike, B. Nordberg. Rock Products, 
vol. 43, no. 9, Sept. 1940, pp. 33-51. Series of 


articles showing how aggregate and cement plants 
met tough specifications for big road construction 
job by modernizing methods and equipment: 
Turnpike Sets New Standards; Specifications for 
Aggregates and Cement; Fitting Plants for In- 
creased Production 


Hicuway Systems, Unrrep Sratres. High 
ways for America’s Defense, J. Randolph 
Crushed Stone J., vol. 15, no. 3, June-July 1940, 
pp. 25-26. Hand in hand with armed prepared- 
ness, roads must be considered and built from 
military viewpoint. Before U. S. House of 
Representatives 


Iowa. lowa Road Carved Through Loess 
Bluffs. Eng. News-Rec., vol. 125, no. 9, Aug. 29, 
1940, pp. 277-279. Equipment and methods 
used in construction of 3-mile stretch of new road, 
near Magnolia, Iowa, through loess bluffs; to 
prevent side erosion in cuts, up to 80 ft deep, verti 
cal slopes and smooth benches on steps were 
formed with standard grading equipment, with 
no hand trimming required; special drains placed 
over steps take care of surface water that cannot 
be by passed away from faces of cut; drainage 
structures 


MAINTENANCE AND Rerarr. Cost Analysis 
Charts for Street Maintenance Work, V. A. Hill 
Western Construction News, vol. 15, no. 7, July 
1940, pp. 249-250. Experience of city of Oak- 
land, Calif., with use of “heater planer” for re- 

airing of surface corrugations, weeping, blisters, 
Glendon and the like, which occur on asphalt sur- 
faced streets; operation of planer; costs of plan- 
ing. 

Stasmization. Stabilized Construction on 
Natchez Trace. Roads & Streets. vol. 83, no. 8, 
Aug. 1940, pp. 27-28. Materials, equipment, 
and methods used in construction of 12-mile sec- 
tion of parkways from Nashville, Tenn., to Nat- 
chez, Miss., stabilized with calcium chloride 


Viapucts. Sidehill Highway. Western Con- 
struction News, vol. 15, no. 8, Aug. 1940, pp. 265- 
267. Design and construction of concrete-and- 
steel deck sidehill viaduct, 925 ft long, carried on 
steel piles through narrow canyon of unstable 
formation near north Los Gatos-Santa 
Cruz highway, California; design features ex- 


treme rigidity with ample provision for individua! 
movement of 37 simple spans; driving piles 
forming and concreting. 


SANITARY ENGINEERING 


Canapa. Modern Sanitation and Water Sup 
ply Practice, W. Storrie and A. E. Berry En, 
J., vol. 23, no. 9, Sept. 1940, pp. 380-301. R. 
view of Canadian engineering practice relating to 
water works, sewerage systems, stream pollution 
refuse disposal, swimming pools, milk contro! 
development of water works systems: water 
works legislation; quality of raw water supplies 
developments in water filtration and chlorination 
water works intakes; contro! of typhoid fever 
legislation om sewerage systems; operation of 
activated sludge plants. Before Brit..Am. Eng 
Congress. 


SEWERAGE AND SEWAGE DISPOSAL 


Bacreriococy. Typhoid Bacteria in Sewage 
and in Sludge, C. P. Mom and C. O. Schaeffer 
Sewage Works J., vol. 12, no. 4, July 1940, pp 
715-737. Investigation into hygienic significance 
of sewage purification in tropics with regard to 
typhoid fever; typhoid bacteria in surface water. 
typhoid bacteria in sewage; purifying capacity of 
Imhoff tank; typhoid bacteria in sludge; be 
havior of typhoid bacteria during digestion of 
sludge. Bibliography. 


Disrosat PLants, Equipment. Gadget Con 
test, Central States Sewage Works Association 
Meeting in October 1939. Sewage Works J., voi 
12, no. 4, July 1940, pp. 803-807. Symposium on 
following Determination of Hydrogen Sulfide in 
Sewage and Polluted Water, G. Martin; B. 0. D 
Dilution Dispenser, D. Backmeyer and W. E 
Ross; Pump Cleaning Gadget, P. W. Richards 


Disposat Piants, GRAND Raprps, Mice 
Seven Years’ Operation Data, Grand Rapids 
Sewage Works. Am. City, vol. 55, no. 9, Sept 
1940, pp. 66-67. Summary of operating results 
for 1932-1939 of Grand Rapids, Mich., sewage 
treatment plant, serving population of about 
180,000 

Drsposat PLANTS, LANSING, MicH. Year's 
Experience in Digestion of Sewage and Garbage 
Solids, G. F. Wyllie. Sewage Works J., vol. 12 
no. 4, July 1940, pp. 760-77 Description of 
sewage and garbage treatment plants of Lansing, 
Mich.; system of garbage collection; garbage 
grinders; problem of bones and eggshells in gar 
bage; clogging of digested sludge pumps; gas 
production; garbage ordinance. 


Piants, Rock Istanp, Itt. Refuse and Sew 
age Plant Combined for Protit, G. O. Comsoer and 
D. W. Townsend. Eng. News-Rec., vol. 125, 20 
7, Aug. 15, 1940, pp. 221-224. Design and con 
struction of modernized sewerage system nearing 
completion at Rock Island, Ill., imcluding sew 
storm-water and intercepting sewers, and pump 
ing equipment and dual sewage and garbage 
treatment plant, with incinerators for both mu 
nicipal refuse and sewage sludge; estimated cos! 
$2,900,000; sewage gas for pumping; garbage 
grinding building and mixing tank details 


Piants, Staunton, Va. Sanitary Sewerage 
System for Staunton, Virginia, R C. Regnier, Jr 
Sewage Works Eng. & Mun. Sanitation, vol ll 
no. 9, Sept. 1940, pp. 431-434 and 446. Design 
and construction two-mgd sewage dispos®’ 
plants of Staunton, Va., including vitrified clay 
pipe intercepting sewer; interceptor connections 
pre-and post-chlorination; stage sludge digestion 
drying beds; preliminary design of future trick: 
ling filters based on loading of 300,000 ga! per day 
per acre foot and stone depth of 8 ft. 


Sewace Drsrosar, Los Anceres, 
Sewage Treatment Experiments Conducted : 
Los Angeles City Pilot Plant, H. G. Smith and 
G. Studley. Sewage Works J., vol. 2 => 
July 1940, pp. 745-759. Report on studies ™ . 
at special experimental pilot plant for dese" 
improvements for Los Angeles sewerage *) stem 
with special reference to processes of digestion 
clarification, filtration, and elutriation. 
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PRODUCTS 


Continued from page 21 


; PLANTS 
rbanks, Morse & Co. 


HANDLING EQUIPMENT 
ins Conveying Belt Co. 


ConnNeCTORS FOR TIMBER 
iber Engineering Co. 


Mera TSRMITS SHIELDS 
iber Engineering Co. 


Mstses, Ecscrric 
Lincoln Electric Co. 


Motors, ELperric 
Pairbanks, Morse & Co. 
Lincoln Electric Co. 


Nicks. AND ITs ALLOYS 
International Nickel Co., Inc. 


Opaque TYPEWRITER RIBBONS 
Oralid Products Div., General 
Aniline & Film Corp 


Pant PIGMENT, ALUMINUM. 
Aluminum Co. of America 


Pavinc MATERIALS 
Lone Star Cement Corp. 
Portland Cement Assn 


PENCILS 
Joseph Dixon Crucible Co. 

PensTocKs 
Chicago Bridge & Iron Co. 
Lock Joint Pipe Co 

Pres, CONCRETE 
Raymond Concrete Pile Co 


Prices, STEEL BEARING 
Carnegie-Illinois Steel Corp. 


Pres, Stee. SHELL 
Raymond Concrete Pile Co. 
Spencer, White & Prentis, Inc. 


Princ, Steet SHEET 
Carnegie-Illinois Steel Corp. 
Weirton Steel Co 


Pree, Cast IRON 
Cast Iron Pipe Research Assn 


Pree, REINFORCED CONCRETE 
Lock Joint Pipe Co. 

Pires, STEEL 
Chicago Bridge & Iron Co. 


Pres Frrrtnes, Cast IRON 
Cast Iron Pipe Research Assn 


Pirate WorK 
Chicago Bridge & Iron Co. 


PoNnTOONS 
Federal Shipbuilding and Dry 
Dock Co 


PoRTLAND CEMENT 
Lone Star Cement Corp. 
Portland Cement Assn. 


PorTLAND HiIGH-EARLy 
STRENGTH 
Lone Star Cement Corp. 


Postrtve WHITEPRINTS 
Ozalid Products Div., General 
Aniline & Film Corp. 


Pumps, DREDGING AND SAND 
Federal Shipbuilding and Dry 
Dock Co. 


Pumps, STATIONARY AND PoRTABLE 
Fairbanks, Morse & Co. 


RECLAIMING MACHINES 
Robins Conveying Belt Co. 


REINFORCEMENT FaprRic 
American Steel & Wire Co. 


MacHInery, CoNsTRUCTION 
AND MAINTENANCE 
Caterpillar Tractor Co. 


Roorinc TeRnes 

Weirton Steel Co. 
Rope, Wire 

\merican Steel & Wire Co 
SCREE NS, VIBRATING 

Xohns Conveying Belt Co 


Wace Disposal EQuIPMENT 
ichols Engineering & Research 
Tp 


Sewer Pres, Retnrorcep Concrete 
Lock Joint Pipe Co. 


Sueets, ALUMINUM 
Aluminum Co. of America 


Suests, [RON AND STEEL 
Carnegie-Illinois Steel Corp. 


SHORING 
Spencer, White & Prentis, Inc 


Sopa Asu 
Solvay Sales Corp. 


STacks 
Chicago Bridge & Iron Co. 
Federal Shipbuilding and Dry 
Dock Co. 


STANDPIPES 
Chicago Bridge & Iron Co. 


Sree., STRUCTURAL 
Carnegie-Illinois Steel Corp. 
Federal Shipbuilding and Dry 
Dock Co. 


Srers, Sarety GrRaTIno 
Kerlow Steel Flooring Co. 


Storm Sewers, CoRRUGATED [RON 
Armco Drainage Products Assn. 


STRANDS, 
American Steel & Wire Co. 


SuBagueous INTAKES AND OUTFALLS, 
REINFORCED CONCRETE 
Lock Joint Pipe Co. 


SuRVEYING INSTRUMENTS 
American Paulin System 
Buff & Buff Co. 


TANKS 
Chicago Bridge & Iron Co 


TECHNICAL Books 
John Wiley & Sons, Inc. 


TeRMITE SHIELDS 
Timber Engineering Co. 


Trmper Jornt CONNECTORS 
Timber Engineering Co 


Plate 
Weirton Steel Co. 


Towers, UNLOADING AND LOADING 
Robins Conveying Belt Co. 


TRACING PAPER 
A. Morrell 


TRAacK, INDUSTRIAL AND PORTABLE 
Carnegie-Illinois Steel Corp. 


Tractors, Digss. anp Gas 
Caterpillar Tractor Co. 


TRANSITS 
Buff & Buff Co. 


TRANSPARENT PRINTS 
Ozalid Products Div., General 
Aniline & Film Corp. 


Tytne Devices ror Concrete Forms 
Richmond Screw Anchor Co., Inc 


UNDERPINNING 
Raymond Concrete Pile Co. 
Spencer, White & Prentis, Inc. 


Water Suppry Pires, REINFORCED 
CONCRETE 
Lock Joint Pipe Co. 


MacuHInes, E_ectric Arc 
Lincoln Electric Co. 


WELDING Rops AND WIRE 
American Steel & Wire Co. 
Lincoln Electric Co. 


WHITEPRINT Papers, CLOTHS, AND 
Forts 
Ozalid Products Div., General 
Aniline & Film Corp. 


WHITEPRINT Process EQUIPMENT 
Ozalid Products Div., General 
Aniline & Film Corp. 


Wrre Casies, ELECTRICAL 
American Steel & Wire Co. 


Wrre Rops STRANDS 
American Steel & Wire Co. 


Alphabetical Index to Advertisers Shown on page 26 


Tho Society reserves the privilege of rejecting advertisements 
inconsistent with its ethical procedure 
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NICHOLS 


REFUSE 
INCINERATION PLANTS 


HAVE CAPACITIES OF 
20 TO 600 TONS DAILY 


HEY provide communities with a 
safe, sanitary, easy and economical 
method of disposing of municipal gar- 
bage and rubbish without objectionable 


smoke or odors. 


The fact that the Nichols design is 
flexible including either basket grate 
or continuous grate types assures an 
installation suitable to overcome local 


geographical, economic or seasonal con- 


ditions. 


On problems involving the disposal of 
any kind of municipal solid wastes— 
including garbage, rubbish and the 
sludges of sewage and water treatment 


plants—communicate with ‘Incineration 


Headquarters.” 


60 WALL TOWER 


RESEARCH CORP. 


NEW YORK, N.Y. 
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A wonderful combination in store for youl 


No. 1.—A tracing “paper” of the 
highest grade for permanent records. 
It is basically transparent without 
treatment of any kind. It takes ink 
and pencil and erases easily and is 
— in standard size sheets and 
rolls. 


No. 2.—Each sheet is strong, durable 
and permanently crystal-transparent. 
Each sheet may be used twenty 
different times for twenty different 
drawings, from each of which perfect 
blueprints can be made. 


No. 3.—-For twenty times you may 
return the sheet to us for recondi- 
tioning without further cost, except 
postage. No “ghosts” from previous 
drawings, or money refunded. 


Try one 20” x 25” sheet 
For permanent record, $1.25 
For multiple use, $2.00 


M. A. MORRELL, Agent 


43 Walnut Avenue 


Rockville Center New York 


CAST IRON 
PIPE 


The Standard 
Material for 
Underground Mains 


THE CAST IRON PIPE 
RESEARCH ASSOCIATION 
Thomas F. Wolfe, Research Engineer 
1015 Peoples Gas Bldg. Chicago, Ill. 


Sewers, Deston. Structural Design of Sew- 
ers, C. W. Steedman. Jasin. Mun. & County 
Engrs.-—J ., vol. 66, no. 25, May 21, 1940, pp. 701- 
739. Analysis of stresses produced in sewers 
due to earth loading and superimposed loads; 
design of sewers; haunched pipe sewers; encased 
pipes; reinforced concrete culverts; brick sewers; 
moment of resistance of stoneware sections. 


Sewers, Great Grant Thorold 
Sewerage Scheme, H. Snape. Civ. Eng. (Lon- 
don), vol. 35, no. 408, June 1940, pp. 164-167. 
Design and construction of reinforced concrete 
culverts and main intercepting sewer for Grimsby, 
England, costing about £200,000; cost data. 


Sludge as Fertilizer, L. W. Van 
Kleeck. Am. City, vol. 55, no. 9, Sept. 1940, pp. 
73 and 75. Review of objections to use of raw 
sewage sludge; types of digested sludge; methods 
of applying digested sludge. 


Stupce. Treatment of Supernatant Slud 
Liquor by Coagulation and Sedimentation, C. E 
Keefer and H. Kratz, Jr. Sewage Works /., vol. 
12, no. 4, July 1940, pp. 738-744. Report on 
recent experiments at Baltimore sewage works to 
determine effect of following factors on clarification 
of sludge liquor: mixing coagulant and sludge 
liquor, flocculating sludge liquor; pH adjustment; 
quantity of coagulant used 


SLupor. 


STRUCTURAL ENGINEERING 


Beams, Concrete. Construction Design 
Chart-—-L V—Additional Compression Steel in 
Beams, J. R. Griffith, Western Construction 
News, vol. 15, no. 7, July 1940, p. 255. Align- 


ment chart for figuring area of additional steel 
required in concrete beams reinforced for com- 
pression; numerical exampies 


Beams, Street. Non-Axial Loads on Struc- 
tural Steelwork Beams, R. F. Davis. Engineer- 
ing, vol. 150, no. 3890, Aug, 2, 1940, pp. 81-84. 
Calculation of beams such as occur in boiler sup- 
porting structures and furnace work, where, in 
order not to expose steelwork to high tempera- 
tures, refractory and insulating materials are 
necessarily non-axially supported; method pre- 
sented is extension of that proposed by Timo- 
shenko for particular case of central torque on 
simple I-beam, to other types of loading and 
structural members. 


Curmneys, Deston. These Principles Are 
Important in Chimney Construction. Brick & 
Clay Rec., vol. 97, no. 2, Aug. 1940, pp. 29-30. 
Summary of important points for designing and 
constructing chimneys. 


Cotumns, Desicn. Dimensionless Coefficients 
Applied to Solution of Column Problems, K. G. 
Merriam. J. Aeronautical Sciences, vol. 7, no. 11, 
Sept. 1940, pp. 478-480. Analysis indicates that 
enormous simplification in handling of column 
problems can be effected through use of dimen- 
sionless coefficients described. 


Resistance. Earthquake Re- 
construction in India. Ry. Gas., vol. 73, no. 5, 
Aug. 2, 1940, pp. 2122-2124. Measures taken by 
North Western Railway to insure that all railway 
buildings throughout danger zone in Baluchistan 
are earthquake-resisting. 


Framep Srrvucrurss, Deston. Analysis of 
Continuous Frames, T. H. Stephenson. Jasin. 
Engrs. Australia—J., vol. 12, no. 6, June 1940, pp. 
163-175. Theoretical mathematical discussion of 
analysis of stresses in continuous beams and 
frames, including extension of standard method of 
“characteristic points”; initial point on moment 
closing line; conjugate points in adjacent spans; 
settlement of supports and displacement of joints; 
frames involving closed circuit; example of con- 
tinuous frame bridge design. 


Woopen Construction. Design Tables, R. 
H. L. Sung. Civ. Eng. (London), vol. 35, no. 408, 
June 1940, pp. 169-173. Formulas and tabulated 
data for design of beams and columns of softwood 
and hardwood, with special reference to timbers 
available in Island of Borneo; illustrative ex- 
amples. 


Watts, Permeapitity. Tests of Resistance to 
Rain Penetration of Walls Built of Masonry and 
Concrete, R. E. Copeland. Bidg. Standards 
Monthly, vol. 9, no. 8, Aug. 1940, pp. 10-14. Re- 
port on Portland Cement Association experimen- 
tal study, including over 200 permeability tests, 
for developing information on resistance 
different wall constructions to wind-driven rain, 
and on various factors which influence permea- 
bility of masonry; performance rating of walls; 
effect of workmanship and of mortar composition 
on performance of 8-in. brick walls. 


TRAFFIC CONTROL 

Hrouway Trarric S1ons, SIGNALS, AND MARK- 
mos. Zone Marking Standards as Adopted 
for Ontario Highways. Roads & Bridges, vol. 
78, no. 8, Aug. 1940, pp. 14, 66, and 69. De- 
scription of double-line system of pavement mark- 
ing, or zone painting adopted for roads in King’s 
Highway system of Ontario Department of High- 
ways; Ontario standards. 

Roaps AND Deston. Red Concrete 
for Slow Traffic, W. N. Rees. Eng. News-Rec., 
vol. 125, no. 7, Aug. 15, 1940, pp. 212-213. Con- 


Vou. 10, No. 


struction of third slow traffic lane surfac- ith 
red iron oxide concrete for slow heavy tr Ae, 

hill of main road, about 15 miles north of N> ile 
Tenn — 


TUNNELS 


ANTI-AIRCRAPT PRoTrection, Susway I 
Railway Protection. Elec. Rev., vol. 120 ube 


3252, Mar. 22, 1940, pp. 333-335." Description of 
electrically operated floodgates safegi« tin, 
London underground railways; problem 


protect railways from flooding; horizonta! i 
gates are steel units; weighing 6 tons, whi slid 
across running tunnel; drop sector gates nal “ 
ing 4'/: tons, employed to close passageway m- 
ing to platforms; hinged flap gates, which Weigh 
10'/: tons, used to seal double-track tunnel on 
surface lines. 


CONSTRUCTION, WASHINGTON. Twin 
Driven Through Clay for Lake Weshin 
Bridge Project. Western Construction New vel 
15, no. 7, July 1940, pp. 246-249. Tunnel driving 
through blue clay on twin-vehicular bores, whic 
will provide connections between Lake Washing- 
tom pontoon bridge and City of Seattle: design 
features; advance drifts; lining procedure; cop. 
tractor’s plant. 


MINES AND Mintnc. Carlton Drainage 
nel, G. T. Kearns, Jr. Explosives Engr. 
no. 6, June 1940, pp. 171-172, 181-182, and 
(illustrations) pp. 173-180. Progress notes on 
driving of tunnel described in other papers previ- 
ously indexed from various sources; comparative 
summary of averages of tunnel-driving data from 
August 1939 to April 1940, inclusive; drilling and 
blasting; ventilation, compressed air, and drain. 
age. 

New York. Record Progress by Walsh Con- 
struction Company, A. Simpson. Explosives 
Engr., vol. 18, no. 5, May 1940, pp. 138-142 
Notes on driving and lining of rock tunnel to finish 
at 13'/: ft diameter, on Walsh Construction Com- 
pany contract 316 on Delaware Aqueduct, near 
Gardner and Plattekill, N. Y.; typical drill round: 


loading and blasting; equipment; muck han- 
dling. 
RAILROAD, CALIFORNIA. Twelve Tunnels 


Driven in Rock to Relocate Railroad Around 
Shasta Dam, J. P. Densmore and R. A. Midthus. 
Construction Methods, vol. 22, no. 8, Aug. 1940, pp 
50-53, 100, 102-104, and 106. Design and con- 
struction of 21 tunnels, having total length of over 
3'/: miles, in relocating 37 miles of Southern 
Pacific Railroad around site of reservoir, which 
will be created by Shasta Dam above Redding, 
Calif.; description of full face drilling jumbo 
having three operating decks and carrying eight 
drifter drills; establishing top heading; drilling 
practice; compressor plant; drill steel. 


Supway Construction, CHrcaco. Chicago 
Builds Subway, C. H. Vivian. Compressed Aw 
Mag., vol. 45, no. 8, Aug. 1940, pp. 6204-6212. 
Initial system will consist of 7.7 route-miles of 
double-tube subway; divided into two lines; 
there are two types of tunnel, one of horseshoe 
section and other of circular section; former is 
advanced by conventional earth tunneling, while 
latter requires use of shields for subaqueous bor- 
ing; illustrated description of methods and equip- 
ment used in excavation, tunnel driving, and con- 
crete lining, etc; estimated cost of project is 
$46,000,000. 


Supway Construction, Curcaco, Int. Hand 
Mining on Chicago Subways. Eng. News-Rec., 
vol. 125, no. 5, Aug. 1, 1940, pp. 159-164. Report 
on hand mining methods used in tunneling of 4.6 
miles of new Chicago subway, improved by elimi- 
nating usual needle beam through adoption of 
better steel rib and plate ground support and con- 
sistent use of compressed air up to 12-Ib pressure; 
multiple bench tunneling; coordinated daily 
placement of concrete lining 


TuNNeLs, Pumps. Pumping and Related 
Equipment Used on Mono Craters Tunnel Proj- 
ect, S. M. Dunn. Am. Water Works Assn.—J., 
vol. 32, no. 8, Aug. 1940, pp. 1242-1258. De- 
scription of various types of pumps and their per- 
formance in lowering ground-water level for con- 
struction of 12-mile long Mono-Crater tunnel of 
water supply of Los Angeles, Calif.; removal of 
muck; maintenance and operation. 


Venicutar, New York City. Queens Mid- 
town Tunnel, New York. Engineer, vol. 169, nos 
4403, 4404, and 4405, May 31, 1940, pp. 49! 493 
June 7, pp. 512 and 516; and June 14, pp. 530 932 
Illustrated description of first vehicular tunnel to 
underrun East River; each of twin tubes will 

ovide 21-ft roadway for two lanes of traffic 
ull length of crossing is 7,865 ft for west bound 
tube, and 7,400 ft for east-bound tube; cast-1ro8 
lined sections are 31 ft in outside diameter, 
throughout rock tunnel sections, where diameter 
is 32 ft, 10 in., structural steel linings have bee™ 
adopted. 


Water Suprty, BALTIMORE, Mp. Baltimore > 
New Water Tunnel, L. Small. Eng. News-< 


vol. 125, no. 11, Sept. 12, 1940, pp. 346-590 
Design and construction of 7 mile pressure andl, 
12 ft in diameter, now nearing complet re be 


Baltimore, Md., featuring eductor system 
used for unwatering of conduit; selecting route, 
checking ground; concrete and steel lining at- 
and-cover section; controlling flow. 


Peal & 


“Aan 


WORLD FAMOUS FOR 74 YEARS 


Transits and Levels for Civil and 
Mining Engineers 


Buff precision and design are 
continuously in the forefront. 


~NGINEERS and contractors know that 
BUFF performance is accurate and sure— 
with adjustments that hold permanently. 


THE BUFF “‘X”’ TELESCOPE 
has the finest and highest definition and 
simplest lens system. It is useful when 
the t is dim. 
Buff is used almost exclusively on 
the largest works in this country 
and nada and Mexico and 
So. America. 


Astronomical lens experts. 
¥ All makes—intelligently repaired and 
regraduated by Factory Experts. 


The finest work at the LOWEST 

COST. Reliability and guar- 
anteed work. A special Souvenir Plumb 
Bob sent gratis to graduate Civil En- 
gineers. 


me Greatest accunacy 
me Hardest BRONZE 
me Simplest 


Buff & Buff Company 


Jamaica Plain, Massachusetts 
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You know the effects that 
freezing temperatures have 
on concrete. But are you 
aware of these facts: 

1. Temperatures above 
freezing—even as high as 
50° F.—seriously affect the 
strength of concrete. 


-Portl and 2. Calcium chloride in the 

mix produces a remarkable 

increase in early strength, 

— Cement peratures ... increases 

, ; final strength 7 to 12%. 

3. Calcium chloride pro- 

vides extra cold weather 

fe) protection; shortens protec- 

BELOW tion period; cutscost of labor, 

heaters, fuel and canvas. 

4. Calcium chloride ac- 

; complishes uniform curing 

“ —makes the mix more 

more waterproof concrete. 

5. Does all this without changing the normal chemi- 
cal action of the portland cement. 

6. Results of tests by the National Bureau of Stand- 

ards, Portland Cement Association, American Road 

Builders Association, and Highway Research Board 

are contained in our 48 page book “Calcium Chloride 

and Portland Cement!’ WRITE TODAY FOR THIS 

FREE BOOK! Solvay Sales Corporation, Dept. 80-1240, 

40 Rector St., New York, N. Y. 


particularly at lower tem- 
workable, producing denser, 
“ee CALCIUM 
OLVAY 


uith all PORTLAND CEMENTS 


Practical... Comprehensive... 


Modern 


SEWERAGE 
AND 
SEWAGE 
TREATMENT 


HAROLD E. BABBITT 
Professor of Sanitary 
Engineering 
University of Illinois 


In eighteen years there have been five editions of 
this complete treatise on methods and practice of 
sewage treatment and disposal. This means, of 
course, that when new and important changes oc- 
cur, “Babbitt”’ is revised to include them. The 
1940 edition of this book reflects particularly the 
trend toward mechanization and the revival of 
chemical methods of sewage treatment which have 
been signally influential in affecting methods of 
treatment and operation. 


These are some of the topics of current importance 
that receive attention: corrosion and its preven- 
tion; methods for determination of stresses in 
buried pipe, and simplified methods for arch analy- 
sis; electric motor selection, hydraulics of flow of 
sludge, stream pollution control, deoxygenation, 
reoxygenation, two-stage oxidation, and the oxygen 
balance; mechanical equipment in various treat- 
ment methods and devices; chemical treatment; 
high-rate trickling filters; magnetite filters; sludge 
index measurement; bio-flocculation; stage and 
tapered aeration, etc. 


Fifth Revised Edition (Sept. 1940) 
648 pages 237 illus. 6 by 9 $5.00 


ON APPROVAL COUPON 


John Wiley & Sons, Inc. 
440 Fourth Avenue, New York, N. Y. 

Kindly send me a ont. of Babbitt: SEWERAGE AND 
SEWAGE TREATME Fifth Edition, on ten days’ ap- 
proval. If I decide to keep it I will remit $5.00 plus post- 
age; otherwise, I will return the book postpaid. 
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LOCK JOINT PIPE 


for Defense Construction 


but 


@ In Defense Construction speed is essential 
quality must not be sacrificed. 


@ The production of Lock Joint Reinforced Concrete 
Pressure Pipe Lines in local manufacturing plants is a 
skilled operation, developed to a high degree of perfec- 
tion. 


@ The recognized quality of Lock Joint Concrete Pipe 
is maintained through careful control of every process 
in its production, by men especially skilled in the con- 
struction of reinforced concrete pipe. 


@ Shown above is the temporary manufacturing plant 
near Norfolk, Va. Here 44,000 ft. of 30” diameter Lock 
Joint Reinforced Concrete Pressure Pipe is under pro- 
duction for the new supply line from North Landing. 
When completed this pipe line will increase water service 
to the Naval Operating Base in Norfolk. Speedy de- 
livery, required by the specifications, is being maintained 
and completion of the job is expected early next year. 


@ Some of the many other uses for Lock Joint Reinforced 
Concrete Pressure Pipe include water supply lines, sub- 
aqueous intakes and outfalls, and pressure sewers for 
Airports, Army Bases, Municipalities, Power Projects 
and Factories. 

@ Lock Joint Reinforced Concrete Pressure Pipe can be 


manufactured in sizes from 20” to 150” in diameter—and 
for pressures from zero to 600 feet of head. 


LOCK JOINT 


Reinforced Concrete — 


LOCK JOINT PIPE CO., Ampere, N. J. 
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How engineers 


SAFEGUARD CASTINGS 


NS on hard jobs... 


... they specify 


NICKE 


CAST STEEL # 2.60% NICKEL 


One of four 12’2” sheaves for the Snake River lift 
bridge between Lewiston, Idaho, and Clarkston, 
Wash., cast in the Columbia Steel Co. foundry at 
Pittsburg, Calif., from a 2.60% Nickel steel show- 
ing tensile strength of over 90,000 p.s.i. Nickel 


added to steels increases toughness, wear resis- 


tance and minimizes fatigue strains. 


CAST IRON + 1.20% NICKEL 


These mandrels are “stand-ins” for Colorado River 
Aqueduct pump shafts. By their use, new bear- 

ing pieces can be fitted and scraped to exact fit with- 
out the necessity for doing such tedious work on the 
pump shafts themselves. Reliance Regulator Co., 
Alhambra, Calif., produced castings from a Nickel- 
chrome-molybdenum composition which developed 
a tensile strength 20% in excess of the 45,000 p.s.i. 
minimum requirement, a readily machinable hard- 
ness and a highly polished surface which 

they will retain over a long period of 


CAST BRONZE # 1.00% NICKEL 


When water backs up behind Grand Coulee Dam service. 


there'll be a big push on 102” valves which con- 
trol the spillway conduits. These valves are made 
positive in action by glands and bushings of 1% 
Nickel bronze. Fourteen tons of these castings 
were produced by Atlas Brass Foundry, Los 
\ngeles, for the Consolidated Steel Corp. Prop- 
erties of this Nickel bronze greatly exceeded 
specifications, providing an added safety factor 
welcomed by every engineer. Consultation on 
problems involving use of Nickel is invited. 


THE INTERNATIONAL NICKEL COMPANY, INC. w. v. 


a NGINEERING, December 1940. Vol. 10, No. 12. Published monthly by the American Society of Civil Engineers. Publication office at 20th and Northampton Sts., Easton, Pa. Editorial and 
a ng wr at the headquarters of the Society, 33 W. 39th Se., New York, N. Y. Price $0c a copy, $5.00 a year in advance, $4.00 a ycar to members and to libraries and $2.50 a year 
. ers ot Student Chapters. Canadian postage 7Sc and foreign postage $1.50 additional. Entered as second class matter mber 23, 1930, at the Post Office at Baston, Pa., wader the Act 


st 24, 1912, and accepted for mailing at a special rate of postage provided for in Section 1103, Act of October 3, 1917, # ized on July 5, 1918. 
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58,000 SQUARE FEET of I-Beam-Lok 414” 
Concrete-filled Flooring are used in the West Ap- ae , ? > 


2 proach shown here. The side roads are for one-way . an 

trafhe over Main Avenue Bridge, while ramp and , 
overpass between, take trucks to city streets. These 
structures are all part of a farsighted regional plan = Ne st J 
designed to improve Cleveland's trafic facilities. bp 

= The entire Main Avenue Bridge project, including 7 am 

these approaches, was designed and constructed 
under the supervision of Cuyahoga County Engi- Fak <a 
neer, John O. McWilliams, and W. E. Blaser as : me 
Bridge Engineer; Fred L. Plummer, Chief Designing 


Engineer and Ralph W. Dietrick as Construction 
Engineer. (General contractor for the superstructure 
The Sam W. Emerson Co. Sub-contractors on the 
superstructure, for the East and West Approaches, 
Mr. Vernon Bridge Company, Mt. Vernon, Ohio; 
for Lakefront Ramp, R. C. Mahon Co., Detroit.) 
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downtown Cleveland! 


/90,000 sq. ft. of I-Beam-Lok 
Flooring on Lakefront Freeway 
now safely speed east-west traffic 

past congested area. 


wil the opening of the new Main Avenue Bridge 
and 6 miles of lakefront boulevard, known as the 
Lakefront Freeway, busy Cleveland provides the motorist 
with a fast through-city route that is free of cross traffic 
and bottlenecks. 

4',” U-S-S I-Beam-Lok Concrete-filled Flooring has 
been applied in the Lakefront Ramp, and on both easterly 
and westerly approaches, where its safe, anti-skid road 


surface, permits trafic to majntain a fast pace on the 


curves and grades. In spite of its light weight of only 55 
lbs. per sq. ft., this smooth-riding floor has ample strength 
to carry the H-20 loading called for by the design. Its 
ability to resist the shock and grind of heavy traffic assures 
long service and low maintenance. U-S-S I-Beam-Lok 
also has other advantages—tt is fire safe, free from pro- 
gressive cracking, easy to lay and reasonable in cost. 

U-S-S I-Beam-Lok Concrete-filled Flooring is available 
also in 214”, 3”, and 314” sizes, weighing respectively 40.2, 
47, and 53.5 lbs. per sq. ft. 1-Beam-Lok Oper Flooring 
weighs only 18.6 lbs. per sq. ft.! Thus I-Beam-Lok, when 
incorporated into the original bridge design, makes pos- 
sible substantial reduction in deadload which can often be 
translated into worthwhile savings in the supporting 
structure—with no reduction of safety or service life. 

To date more than 3 million feet of U-S-S 1-Beam-Lok 
have been applied. On the Thousand Island Bridge across 
the St. Lawrence—on the International Highway Bridge 
at Port Huron—on the Queensboro, Manhattan and Wil- 
liamsburg spans in New York—on the Outer Drive bas- 
cule bridges in Chicago. North, east, south and west, hun- 
dreds of new bridges and old have been floored with 
U-S-S I-Beam-Lok because of its obvious fitness to meet 
modern traffic needs. Our engineers will be glad to discuss 
its economic possibilities with you. 


US'S I-BEAM-LOK 


“New life for old bridges...longer life for new’’ 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


contractors 
superstruc 
‘National F Emerson struc- 
ompany 
gineering & Contracting The 
pany.) 


United States Steel Export Company, New York 
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54,500 SQUARE FEET S-S 
I-Beam-Lok are used Sections 
of the Lakefront Ramp. , total of 73,300 square feet 
of this flooring was applied to the entire Fast 
Approach. On the Lakefront Ramp, at right, a 
raised central Strip separates the two 12-ft. traffic 
, lanes, and an escape walk in each direction is pro- prs by 
vided. The through lane roadway of the ramp at : ris 
left is 34 ft. wide All Structures are decio,,j ie ~ 
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SPEED DEFENSE CONSTRUCTION 


SAVE VITAL WEEKS THIS WINTER 
WITH ‘INCOR’ 24-HOUR CEMENT 


AKE every day count this winter . . . avoid the usual 
cold-weather slow-down ... push construction 

ahead on normal schedules, even in sub-freezing weather. 
Save time, and money, by using ‘Incor’ 24-Hour Cement. 


Faster Speed, Lower Cost 


‘Incor’, the improved Portland cement, hardens in one- 
third the usual time. Concrete is safe from freezing, ready 
to use, that much sooner. Heat-protection costs are 50 to 
60 percent lower. Form costs are reduced. Earlier com- 
pletion cuts overhead or time costs. 

‘Incor’ makes better concrete, too—by curing thor- 
oughly in a fraction of the usual time. 


New factories and plant additions, highways, bridges 


and air-bases—large-scale projects like Indianapolis’ Mu- 
nicipal Airport (above), where 80,000 sq. yd. of concrete 
were used in runways, taxi strips, aprons and driveways 
—can be pushed straight through the cold-weather months, 
without the usual costly winter delays, by using ‘Incor’ 
24-Hour Cement. 
Change to ‘Incor’—Now 

Speed defense construction .. . save vital weeks this winter 
... cut cold-weather costs—by changing to ‘Incor’™* now. 
‘Incor’ is a cold-weather safety factor, proved by over 13 
years’ performance. 

Write for copy of illustrated book, entitled “Cold- 
Weather Concreting.” Lone Star Cement Corporation, 
Room 2272,342 Madison Ave., New York. ‘Res. U. S. Pat Of 


LONE STAR CEMENT CORPORATION 


“MAKERS OF LONE STAR CEMENT: - - ‘INCOR’ 24-HOUR CEMENT 
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This split ring TECO Connector spreads the 
load on a timber joint over practically the 
entire cross section of the wood. In bolted 
joints this stress is localized around the bolt. 


Company, Dept. R-12 

1337 Connecticut Avenue, Washington, D. C. 

Please send us full technical information on the new 
design opportunities in timber made possible through 
the development of the TECO Connector System. 


TECO CONNECTORS 
CREATE WIDE 


RANGE of STRUCTURAL 


POSSIBILITIES IN 
ECONOMICAL 


These Teco Timber Connectors make low-cost 
timber construction applicable to a great many new 
types of work. 


THESE ARE THE TIMBER CONNECTORS which cut 
costs through the elimination of over-design in 
timber structures .. . they do away with most of 
the bolts, plates and angles formerly associated 
with heavy construction. 


THESE ARE THE CONNECTORS which decentral- 
ize the stresses in timber joints . . . one 42” bolt 
and one 2%” Teco Split Ring often produce a 
stronger connection than six 4%” bolts. 


THESE ARE THE TIMBER CONNECTORS which 
have been responsible for the recent tremendous 
expansion of facilities for shop fabrication of 
timber parts. 


THESE ARE THE TIMBER CONNECTORS which 
have established a new set of engineering prin- 
ciples applied with conspicuous saving to nearly 
30,000 CCC housing units, towers, trestles, piers, 
wharves, bridges, warehouses and dry docks within 
the last seven years. 


TIMBER ENGINEERING 
COMPANY, Inc. 


DEPT. R-12 1337 CONNECTICUT AVENUE 


WASHINGTON, D. C. 
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HAVE CHANGED AN OLD CARPENTRY MATERIAL 
INTO A NEW ENGINEERING MATERIAL ee ote 
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CATERPILLAR 


eee. v.86. Sav 


DIF« 
me EL ENGINES AND ELECTRIC SETS 
‘PE 
TRACTORS * ROAD MACHINERY 


e money when 


Y.. pon’t need sunshine to mak 
you re equipped with “Caterpillar” Diesel Tractors. 
Because here's power that can keep the yardage rolling 
— on its own hook — even along 4 hip-boot haul-road! 


Long, proad-grousered tracks working with a care- 


ful balance between engine-horsepower and tractor- 
weight give “Caterpillar” Diesels enough stubborn 
pulling-drive to wa edule—and 


de through on sch 
wangle the load with them! Protective devices around 
the vital parts guard against water an 


d grit. Easy 
maneuverability gives qui 


ck spotting under the shovel. 
Get right down to the facts. and you'll find that 


gineered to handle your 


“Caterpillar” Diesels are en 
work at a profit under just about any conditions you'll 


run up against. And on top of their weather-beating. 
load-moving power: you get a fuel-economy that 
cuts your costs by the hour—and a rugged depend- 
ability that means less down-time! See your nearest 
“Caterpillar” dealer or write direct to the factory for 


further information. 


CATERPILLAR TRACTO PEORIA, ILLINOIS 


R CO., 
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There are 40 weak lk in these 
FLOOD PROTECTION WALLS 


Floods gave the a@tes o real tryout 
lost April, Mere workmen 
ting on Richt: This 


goie 's holding flesd woters bock. 


Systems of walls now protect 
Huntington, Kenova, and Ceredo, West Virginia, 
against floods. The gates, usually the most 
vulnerable points, can be quickly and securely 
sealed by timber stop-logs stored at each location. 
Portable Aluminum Alloy trestles, designed by 
the U. S. Engineers Office, Huntington, W. Va., 
support these stop-logs. Vertical members, eight 
to twenty-one feet high, are special Alcoa extruded 
“HH” sections, having a depth of 10 inches and 
unbalanced flanges 6 and 8 inches wide. They are 
designed thus to facilitate setting of stop-logs 
and to provide maximum strength with a mini- 
mum of metal. 


have 
tested under full 
ditions, ofe feodily 
without ouxiioryequ; 


Aluminum reduces the weight to a point where 
all parts can be man-handled, thereby obviating 
the use of any equipment for the erection process. 
It provides the necessary high strength, yet gives 
minimum bulk for storage. Because Aluminum 
does not rust, the equipment can be stored for 
vears without loss of strength. 

These structures demonstrate how the extru- 
sion process can provide shapes to meet special 
requirements. Produced at moderate tool costs, 
they avoid the expense and delay incidental to 
reworking or assembling standard structural 
shapes. ALuminum Company or America, 2127 
Gulf Building, Pittsburgh, Pennsylvania. 
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